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PREFACE. 


Among  the  numerous  works  that  have  of  late 
years  treated  of  Hygiene,  there  are  none  devoted  solely 
and  entirely  to  the  subject,  as  it  refers  to  troops  in 
motion  and  on  service.  Forty  years  have  elapsed 
since  Dr.  MiUingen  published  his  work  on  what  he 
called  the  duties  of  army  medical  officers  :  but  as  the 
circumstances  under  which  he  wrote  have  long  since 
ceased  to  exist,  so  have  his  instructions  been  long 
obsolete. 

In  the  following  pages  I  endeavour  to  express 
concisely,  the  measures  that  are  necessary  to  preserve 
the  health  of  the  British  soldier,  and  to  add  to  his 
personal  well-being  during  the  varying  circumstances 
of  his  active  miliWy  life.  It  has  not  however  been 
considered  necessary  to  repeat  what  has  been  said 
by  numerous  previous  writers  in  regard  to  many 
points  connected  with  his  barrack  life ;  there  being 
indeed,  little  of  any  thing  in  his  circumstances  under 
these  conditions  that  is  not  equally  applicable  to 
bodies  of  men  in  civil  life,  massed  together. 

It  is  however,  but  a  very  partial  view  to  taike  of  the 
circumstances  of  a  soldier's  life,  to  consider  them  as 
requiring  no  further  measures  to  maintain  him  effec- 
tive, and  to  provide  for  his  necessities  while  suffering 
from  the  casualties  incidental  to  his  profession,  than 
what  are  applicable  to,  and  sufficient  for,  the  condi- 
tions of  civil  life.  This  will,  it  is  believed,  be  clearly 
shown  in  the  present  volume ;  and  it  will  I  trust,  l>e 
rendered  equiJly  apparent,  that  while  to  meet  these 
requirements,  a  knowledge  of  the  ordinary  subjects 
that  constitute  modem  Hygiene  is  no  less  essential 
to  the  army  medical  officer,   than    to   the  private 
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practitioner,^-the  former,  in  order  successfully  to 
provide  for,  and  meet  the  requirements  of  armies  during 
times  of  war,  must  be  endowed  with  a  knowledge  of 
dealing  with  masses  in  motion  and  power  of  rapidly 
devising  measures  to  meet  emergencies, — as  well  as  a 
capacity  for  organization,  that  in  the  latter  are  never 
required. 

The  great  importance  of  the  duties  of  an  army 

medical  officer  cannot  be  correctly  judged  of  by  the 

\  routine  of  these  in  an  ordinary  garrison  town  in  the 

^  United  Kingdom.  There  in  fact,  they  in  but  few  and 

unimportant  respects  differ  from  those  of  his  brother 
professional  man  in  civil  life.  His  patients,  be  they 
soldiers — ^their  wives  and  children,  or  officers  and 
their  families,  only  suffer  as  a  general  rule,  from  such 
diseases  or  injuries  as  are  liable  to  affect  the  popula- 
tion generally.  Should  a  "  case"  of  more  than  ordi- 
nary severity  or  importance  take  place  among  the 
former  classes,  the  opinion  or  assistance  of  a  brother 
medical  officer  or  a  private  practitioner  is  easily 
obtained ;  and  if  among  the  latter,  they  can  readily 
proceed  to  any  of  the  capitals,  and  there  consult  their 
own  family  physician  or  surgeon. 

It  is  far  otherwise  however,  on  foreign  or  on  active 
service  :  and  inasmuch  as  these  constitute  what  may 
be  looked  upon  as  the  normal  circumstances  of  the 
army,  we  have  a  right  to  assume'  that  all  arrange- 
ments connected  therewith  should  be  established 
with  special  reference  to  them.  It  is  accordingly 
in  such  conditions  that  the  degrees  of  science 
knowledge,  readiness  of  resource,  and  capabilities 
of  army  medical  officers  manifest  themselves ;  either 
to  the  unspeakable  benefit  of  individuals  as  well  as 
the  masses  generally,— or  it  may  unfortunately  be, 
to  the  loss  of  life  of  the  one,  and  utter  disorganization 
of  the  other.  Thus  then,  while  upon  the  one  hand  it 
is  the  direct  interest  of  the  State  to  obtain  for  its 
armies  the  greatest  possible  amount  of  talent ;  it  is  no 
less  the  imperative  duty  of  young  professional  men  yiho 
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enter  this  bianclx  of  the  public  service,  sedulously  to 
qualify  themselves  for  the  faithful  and  efficient  dis- 
chanre  of  the  important  duties  that  fall  to  their  share. 
^the  pages  ^  works  consulted  while  preparing 
the  present  volume,  numerous  instances  have  been 
noted  in  which  the  efficiency  of  an  axmy  before  the 
enemy  has  been  maintained  solely  by  the  exertions  of 
its  medical  officers ;  and  throughout  the  published 
accounts  of  the  Peninsular  War,  the  attentive  student 
will  not  fail  to  note  some  in  which  the  decision  of  a 
commander  to  accept  or  refuse  battle,  was  based  upon 
eircumstances  connected  solely  with  the  medical 
department. 

It  would  add  needlessly  to  the  length  of  these 
remarks,  were  extracts  to  be  given  from  such  accounts. 
There  is  one  illustration  however,  which  in  duty  to 
the  army  medical  department,  it  is  but  right  that  I 
should  chronicle,  in  a  work  devoted  as  this  is  intended 
to  be,  to  aid  its  officers  in  their  important  duties  :  it 
is  this: — 

Sir  James  McGngpr  gives  a  remarkable  example 
of  the  extent  to  which  an  efficient  medical  staff  may 
conduce  to  the  success  of  military  operations.  He 
states  that  ''it  was  said  with  much  truth  by  an 
eD|inent  individual  that  he  thought  the  extraordinary 
exertions  of  the  medical  officers  of  the  army 
might  be  said  to  have  decided  the  day  at  Yittoria ;  for 
their  exertions  had  undoubtedly  added  a  full  division 
to  the  strength  of  Lord  Wellington's  army,  and  with- 
out those  4,000  or  5,000  men,  it  is  more  than  doubt- 
ful if  his  lordship  with  all  his  unrivalled  talentis 
could  have  carried  the  day'*  (Autobiography,  p.  331.) 

Nor  is  it  alone  in  times  of  war  that  the  great  in- 
fluence for  good,  of  a  well  administered  medical 
department  becomes  apparent.  If  we  refer  to  the  works 
that  have  from  time  to  time  been  written  by  army  me- 
dical officers  from  that  on  gun-shot  wounds,  of  date 
1563,  by  Thomas  Gale,  who  seems  to  have  been  the  first 
systematic  British  writer  on  matters  connected  with 
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tnilitary  medicine  and  surgery— down  to  the  present 
day,  it  will  be  seen  that  they  have  not  been  behind 
hand  in  suggesting  those  improvements  in  diagnosis 
and  treatment  of  disease,  which  have  rendered  the 
present  state  of  medical  science  so  greatly  in  advance 
of  what  it  was  three  centuries  ago. 

But  it  is  not  in  the  published  writings  alone  of  army 
medical  officers  that  the  fruits  of  their  labours  are 
apparent.  There  are  many  of  their  suggestions 
made  verbally  to  their  superior  officers,  which  being 
acted  upon,  conduce  in  most  important  degrees  to  the 
improved  condition  of  the  troops,  although  the  public 
never  become  aware  either  of  the  nature  of  the  sug- 
gestions or  of  their  author.  Reports  are  also  made  to 
departmental  superiors  bringing  to  notice  defects  in 
arrangements,  and  suggestive  improvements.  Some- 
times the  recommendations  contained  in  these  reports 
have  been  tacitly  set  aside;  sometimes  they  have 
been  adopted  and  acted  upon ;  but  seldom  indeed,  has 
the  name  of  their  author  been  made  public. 

It  is  elsewhere  shown  that  to  the  representations  of 
jEmny  medical  officers  towards  the  end  of  last  century 
and  beginning  of  the  present,  we  owe  many  of  the 
improvements  that  have  been  effected  in  barracks  for 
troops  :  as  well  as  of  other  improvements  now  in  con- 
templation. It  was  to  Dr.  Bobert  Jackson  that  the 
soldier  is  indebted  for  the  introduction  of  a  system  of 
dieting  while  sick  in  hospital,  different  to  what  he 
received  in  barracks.  To  him  also  it  is  due  that 
soldiers  when  sick  have  separate  beds,  instead  of  being 
permitted  to  lie  in  twos  and  threes  upon  the  same 
one  : — and  it  is  to  Sir  James  McGrigor  that  the  soldier 
is  indebted  for  the  luxury  of  a  bed  to  himself  in 
barracks. 

It  was  also  to  the  authorities  of  the  army  medical 
department  that  we  owe  the  withdrawal  of  several 
^abuses,  in  regard  to  the  manner  of  supplying 
medicines  to  the  forces.  In  1747,  a  warrant  of 
<jeorge  II.  created  an  Apothecary  General,  perpetual 


ftimislier,  with  remainder  to  his  heirs,  of  all  medicines 
necessary  for  the  service  of  the  land  forces  of  Great 
Britain.  It  was  on  the  recommendation  of  the  Army 
Medical  Board,  first  established  towards  the  end  of 
last  century  that  this  monstrous  monopoly  was  with- 
drawn, as  well  as  the  scarcely  less  monstrous  system 
of  surgeons  of  regiments  being  permitted  to  purchase 
medicines  for  the  use  of  their  sick ;  obtaining  a 
pecuniary  allowance  on  that  account. 

It  may  well  surprise  the  reader  to  be  informed 
that  prior  to  1814,  in  which  year  Sir  James  McGrigor 
became  Director  General  no  regular  statistics  were 
kept  of  the  sickness  and  mortality  among  our  troops. 
The  Medical  Board  as  then  constituted,  had  numerous 
returns  and  other  checks  upon  th^  expenditure  for 
the  use  of  the  sick,  of  articles  of  diet  and  of  what 
are  called  extras  :  the  expenditure  of  meat,  of  bread, 
and  all  other  articles  that  directly  cost  money  was 
watched  and  most  carefully  noted ;  but  no  account 
was  taken  of  the  loss  of  solders,  although  as  we  inci- 
dentally learn,  the  rate  of  the  latter  was  what  would 
now  be  considered  appalling. 

Medical  officers  had,  it  is  true,  ui^ed  upon  the 
authorities  during  the  half  century  that  preceded  this 
time,  such  measures  as  their  professionsd  knowledge 
taught  them,  were  necessary  in  barracks  to  improve 
the  condition  of  the  men,  and  lessen  the  great  mortal- 
ity that  raged  among  them.  It  was  not  however,  until 
Bobert  Jackson  (then  a  medical  officer  in  The  Buffs) 
published  his  memorable  work  on  the  organization  and 
discipline  of  armies,  that  the  attention  of  the  military 
authorities  became  fairly  roused  to  what  of  late  years 
has  been  called  the  sanitary  condition  of  the  soldier. 

This  remarkable  work  was  published  in  1805,  and 
we  learn  that  the  first  improvement  thereafter  efiected, 
and  suggested  in  it,  was  the  greater  attention  incul- 
cated in  recruiting: — a  measure  which  of  itself  brought 
speedily  about  a  diminution  in  the  rates  of  sickness 
aad  mortality. 
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At  tiie  timd  when  Sir  James  McGrigof ,  as  Deputy 
Inspector,  was  stationed  at  Beverley  and  in  charge  of 
the  troops  in  i;^e  York  district,  he  discovered  that  sur- 
geons of  regiments,  doubtless  with  a  view  to  keep 
down  their  sick  lists,  were  in  the  habit  of  discharging 
men  who  had  suffered  from  tjrphus,  which  was  then 
the  disease  of  the  army,  before  perfect  recovery  had 
taken  place.  Belapses  were  in  consequence  not  infre- 
quent, and  the  mortality  by  secondary  attacks  very  high. 
More  strictness  in  discharging  men  was  inculcated,  and 
the  death-rate  thus  underwent  a  further  decrease. 

Here  then  we  have  a  yaluable  lesson  afforded  to 
us  ;  we  learn  that  it  is  not  by  maintaining  a  numeri- 
cally small  sick  list  that  we  really  preserve  a  regi« 
ment  in  the  highest  state  of  efficiency ;  but  that  this 
is  most  effectually  done  by  permitting  a  soldier  who 
has  been  prostrated  by  disease  to  make  perfect  and 
complete  rm>yei7,  befo4  resuming  the  fftigue  and 
exposure  incidental  to  military  duty. 

It  appears  to  me  desirable  that  I  in  this  place 
offer  a  few  remarks  in  regard  to  the  object  vnth  which 
the  present  volume  is  published,  and  the  circumstances 
under  which  it  was  written.  With  regard  to  the 
former  it  has  long  seemed  to  me  that  army  medical 
officers  labour  under  the  disadvantage  of  possessing 
no  manual,  in  which  directions  are  contained,  relative 
to  details  of  their  duties  under  the  varying  circum- 
stances of  service.  No  doubt  the  published  regulations 
contain  ample  directions  as  far  as  tiiey  go ;  but  I 
believe  there  are  few  medical  officers  in  the  army  who, 
were  they  called  upon  to  organize  a  department  for 
an  expedition  about  to  proceed  to  a  distant  point, 
'  would  be  able  readily  to  do  so ;  neither  are  there 
many  who  have  not  practically  learnt  the  lesson  by 
actual  experience  in  tiie  field,  would  be  in  a  position 
to  conduct  the  duties  connected  with  bodies  of  troops 
under  such  circumstances.  If  the  present  volume 
be  found  usefal  in  this  respect,  my  object  in  offer- 
ing  it  to  my  brother  medicd  officer^  will  be  gained. 
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With  regard  to  the  circumstances  tinder  which  it 
has  been  written,  I  may  mention  that  my  attention, 
as  member  of  the  Sanitary  Commission  for  Bengal, 
was  specially  directed  to  the  suggestion  of  improve- 
ments  in  the  condition  of  our  troops  in  that  country  ; 
my  necessary  reference  to  works  connected  with  this 
and  allied  subjects,  led  me  to  take  notes, — and  these 
notes,  together  with  the  results  of  my  own  experience 
being  thus  collected,  it  became  a  task  of  comparative 
ease  to  arrange  them  into  then*  present  shape. 

Considering  the  great  variety  of  subjects  embraced, 
I  felt  that  unless  dealt  with  in  a  concise  manner,  there 
would  be  considerable  risk  of  reaching  such  dimen- 
sions in  the  present  volume,  as  would  render  it  incon- 
venient as  regards  portability.  Hence,  the  style 
adopted  is  at  times  somewhat  laconic ;  moreover,  from 
the  nature  of  my  subjects,  the  work  has  been  meant 
more  as  a  foundation,  a  sketch  as  it  were,  upon 
which  it  may  be  possible  to  erect  a  more  complete 
fabric  hereaner,  than,  as  in  itself,  an  exhaustive 
treatise. 

It  is  also  right  to  mention  that  so  numerous  and  great 
are  the  improvements  instituted  in  matters  connected 
with  Army  Hygiene,  both  by  the  authorities  in  the 
United  "Kingdom  and  those  in  India,  that  during  the 
printing  of  the  present  volume,  it  became  necessary 
to  interlard  some  paragraphs,  and  to  modify  others,  so 
as  to  include  a  notice  of  what  was  actually  being  done. 

Calcutta,       \  C.  A.  aOEDON. 

1st  March,  1866.) 
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Sanitary  science  as  sepailate  from  Medical. — 
Within  the  past  few  years  an  evident  tendency 
has  sprung  up  to  deprive  the  science  of  medicine 
of  whatever  pertains  to  the  prevention  of  disease, 
and  to  curtail  its  province  to  the  management  of 
persons  suffering  from  maladies,  the  mitigation  or 
prevention  of  which  were  beyond  its  power  or  its 
proper  8i)here. 

This  is  unjust  towards  the  medical  profession  in' 
civil  life,  but  doubly  so  towards  that  portion  of  it 
connected  with  the  army,  the  principal  part  of  whose 
duty  is  to  devise  measures  for  ihe  prevention  of 
disease;  and  by  suitable  arrangements  to  reduce  to 
their  minimum,  the  evils  to  health  that  arise  from 
moving  masses  of  men  under  the  varying  circum- 
stances of  military  Ufe. 

History  of  Hygiene  among  the  Greeks. — It  is, 
perhaps,  unnecessary,  to  remind  the  reader  that  among 
the  ancient  Greeks,  so  important  was  the  so-called 
science  of  Hygiene  considered  to  be,  that  a  deity  was 
specially  set  apart  in  their  Pantheon  to  watch  over 
it.  Among  this  people,  the  prevention  of  disease  was 
deemed  of  as  much  importance  as  its  cure.  Hippo- 
crates taught  that  the  art  of  prolonging  life  was  to 
breathe    pure    and    free  air — frequent  Iriction  and 
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moderation  in  all  things — ^very  excellent  roles  in 
their  way,  but  perhaps  scarcely  complete  enough 
for  more  recent  views. 

Plutarch  says,  keep  your  head  cool — ^your  feet 
warm,  and  instead  of  taking  medicine,  &st  a  day,  and 
while  attending  to  the  body,  neglect  not  the  mind, — 
all  of  which  precepts  are  most  excellent,  but  like  the 
preceding  roles,  scarcely  sufficient  for  all  purposes, — 
especially  those  of  troops. 

Origin  of  Stats  Medicine. — ^Descending  to  more 
modem  times,  we  trace  the  establishment  of  State 
medicine  from  the  12th  century ,  when  the  assizes  of 
Jerusalem  gave  certain  roles  for  drawing  up  exemp- 
tions from  ciyil  and  military  duty. 

Progress  op  Hygiene. — In  1320,  Smithfield  had 
become  a  nuisance.  The  butchers  in  the  neighbour- 
hood were  then  in  the  habit  of  digging  pits  to  receive 
the  offal  of  slaughtered  cattle.  The  disease  known 
as  the  black  death  seems,  in  1349,  to  have  raged  in 
that  locality  with  singolar  violence.  Plague  again 
attacked  London  in  1361,  on  which  occasion  its 
ravages  were  mainly  attributed  to  the  corruption 
arising  from  the  slaughter  of  cattle,  sheep,  &c.,  ^thin 
tiie  city.  In  consequence  of  this,  the  practice  was 
forbidden  by  Edward  III. 

In  1423,  Quarantine  originated  at  Naples, — Eegu- 
lations  for  performing  it  were  {)aflsed  in  England,  in 
1710,  and  those  at  the  present  time  in  force,  enacted 
in  1825. 

According  to  Dr.  Chevers,  a  Commissioner  was,  in 
1531,  appointed  to  survey  the  '^  wells,  streams,  ditches, 
banks,  gutters,  sewers,  bridges,  trenches,"  &c.,  &c.,  of 
London,  and  this  seems  to  be  the  first  occasion  upon 
whichsanitary  measuresof  apubUc  nature  were  adopted. 

In  1552,  John  Cay  recommended,  as  sanitary 
measures  against  the  Plague, — a  good  and  wholesome 
diet, — ^keeping  the  atmosphere  pure,  letting  in  open 
air,  not  stirnng  nor  opening  evil  breathing  places, 
&c.,  &c. 


H^    p^  ^fc  I  w"  , 
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In  1577>  three  hundred  persons  who  had  attended 
the  assize  court  at  Oxford,  together  with  the  Judge  and 
Sheriff  died  hy  malignant  fever  propagated  from  the 
filthy  cells  of  the  prison. 

In  1602,  a  Boyal  proclamation  warned,  the  people 
against  the  evil  effects  of  living  in  small  iU-venti- 
lated  rooms. 

In  1603,  Heiuy  lY.  authorised  his  physicians  to 
appoint  persons,  skilled  in  medicine  and  surgery,  to 
make  judicial  inspections  and  reports  in  all  cities  and 
Boyal  jurisdictions. 

In  1627,  the  steeping  of  flax  in  the  canals  and 
streams  of  Flanders,  was  considered  to  give  rise  to 
fevers.  The  King  of  Spain,  therefore,  in  that  year 
prohibited  the  practice. 

In  1663,  all  ships  arriving  at  London  from 
Amsterdam,  where  plague  was  raging,  were  placed 
in  ^imrautine.  and  during  that  mi  foUcnng  yeais 
various  sanitary  measures  were  adopted;  the  pre- 
valence of  that  terrible  scourge  having  roused  the 
attention  of  Government  and  of  individuals  to  the 
necessity  for  them. 

In  1692,  Louis  XIV.  created  a  body  of  hereditary* 
physicians  and  surgeons  for  the  same  purpose  that  his 
predecessor  had  in  view  fifty-nine  years  previously. 
The  Tenalily  and  corruption  of  the  order  soon  became 
notorious  however;  and  in  1792  the  office  was  sup- 
pressed, a  fact  which  is  viewed  with  pain,  but  then, 
venality  exists  among  other  orders  thaii  "  hereditary 
physicians  and  surgeons," — did  so,  long  before  1792, 
and  will,  long  after  1865. 

In  1706,  an  epidemic  fever  having  occurred  several 
years  in  succession  in  Etruria,  from  the  peasants 
steeping  tiieir  flax,  this  practice  was  prohibited,  and 
thenceforward  the  disease  ceased  to  appear. 


*  TkM  WM  but  a  revival  of  ike  costom  whioh  pvevailed  in  anoiaiit 
Gteeee.  There,  arts  and  eoieiioee  often  deeoended  tram  &tlier  to  aon : 
Henoe  we  hear  of  the  fiunily  of  the  Aaolepiads  (physioiaus  in  Ooa  and 
(kidoa.)    H«rodot:  by  Rawunaon,  vol.  iii.  p.  455. 
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In  1744,  Annstrong's  poem  on  the  art  of  preserving 
health,  was  published. 

Previous  to  1748,  the  deaths  in  the  Savoy  prison 
amounted  yearly  to  50  and  100  by  the  infections  "jail 
distemper."  In  that  year,  however,  the  ventilators,  by 
Dr.  Stephen  Hales,  were  introduced,  and  the  result 
was,  that  in  the  four  years  succeeding,  only  four 
persons  died  there, — ^none  by  jail  fever. 

In  1750,  the  poisonous  effluvia  issuing  from  the 
narrow,  and,  for  years,  surcharged  dungeons  of 
Newgate,  destroyed  the  lives  of  about  fifty  persons 
who  were  attending  the  assizes  at  the  Old  Bailey. 

From  this  time  onward,  improvements  in  prisons 
and  Lazarettos  were  urged  forward,  but  it  was  not 
till  1777  and  1778,  that  the  exertions  of  Howard 
succeeded  in  bringing  about  the  erection  of  these 
establishments  on  an  improved  principle. 

FiEST  Barrack  in  England. — It  reads  strangely 
now,  that  only  about  1789  were  barracks  for  soldiers 
first  built  near  London,  an  innovation  which,  to  use 
the  words  quoted  by  Dr.  Chevers,  "excited  a  great 
deal  of  angry  suspicion  in  the  public  mind."  Now, 
popular  opinion  has  so  completely  veered  round  that 
barracks  can  scarcely  be  built  upon  a  scale  sufficiently 
luxurious  to  gratify  it. 

Dr.  Brocklesby,  an  Army  Surgeon  of  eminence, 
who  wrote  in  1764,  condemned  some  of  the 
barracks  then  existing  at  Chatham  as  being  low  and 
iU-ventilated,  and  described  the  hospitals  into  which 
sick  soldiers  were  taken,  as  calculated  rather  to 
generate  than  cure  dfseases.  "  These,  and  the  bar- 
racks," he  says,  "  sweep  off  the  men  like  a  perpetual 
pestilence." 

Dr.  Nash. — "  If,"  says  Dr.  Nash,  "  it  be  meritori- 
ous to  save  the  lives  of  soldiers  by  skill  and  attention 
in  the  field,  why  should  it  be  thought  less  so  to  pre- 
serve them  by  skiU  and  attention  of  another  kind  in 
a  march  or  encampment,"  and  this  author  strongly 
urges  the  necessity,  not  only  upon  grounds  of  expedi- 
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eiicy,  bat  upon  those  of  moral  duty  and  philanthropy, 
that  medical  officers  on  service  repair  to  the  tents  and 
huts  of  their  men,  and  "  attend  to  everything  which 
reason  and  convenience  teU  them  are  necessary  for  the 
preservation  of  their  health  and  lives." 

Sir  James  McGrigor. — The  great  administrative 
talents  of  the  late  Sir  James  McG-rigor  are  acknow- 
ledged, and  the  great  care  bestowed  by  him  upon  the 
efficiency  of  the  army  is  still  spoken  of  with  admira- 
tion. One  of  the  measures  adopted  by  him  is  pre- 
cisely that,  which  some  recent  writers  would  seem  to 
have  but  just  discovered.  For  instance,  wherevOT, 
during  the  Peninsular  war,  a  general  hospital  was 
estabhshed  under  his  orders,  separate  wards  were  set 
apart  for  particular  diseases,  and  separate  buildings  for 
surgical  cases.  Not  only  had  each  hospital  its  wards 
for  convalescents,  but  the  convalescents  were  removed 
weekly  to  a  convalescent  hospital  which  for  the  most 
part  was  at  some  distance  in  tiie  country. 

Dr.  Millingen. — ^Even  the  formation  of  an  army 
medical  school  is  no  new  idea,  for  in  1818,  Dr.  Mil- 
Unigen  published  a  proposal  that  one  should  be  estab- 
lished. As  regards  professors,  he  suggested  ^'the 
expediency  of  appointing  professors  of  the  following 
branches  of  the  medical  sciences  to  be  selected  from 
the  most  able  medical  officers;  namely,  theory  and 
practice  of  Medicine,  theory  and  practice  of  Surgery, 
Military  hygiene.  Morbid  Anatomy ;  and  Botany." 

Dr.  Jackson. — "  The  preservation  of  the  health  of 
soldiers  in  the  field  and  in  quarters  ;"  so  wrote  JEtobert 
Jackson  in  1824,  ''is  attained  to  a  certain  extent  by 
a  rigid  observance  of  those  forms  of  discipline  and 
economy  which  are  under  the  direction  and  surveillance 
of  military  officers." 

The  forms  of  discipline  and  economy  thus  alluded 
to  were  collectively  known  as  constituting  what  in 
tiiose  days  was  termed  medical  police ;  the  extent  to 
which  they  were  carried  out  or  neglected,  depending 
more  upon  the  personal  views  entertained  regarding 
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tliem  by  comnuuiding  officers,  or  the  personal  inflaenoe 
of  the  medical  officer,  ihaa  upon  any  principles  reoog- 
nised  in  reference  to  the  subject. 

In  India. — With  regard  to  India,  it  may  hers  be 
noted,  that  an  admimstratiye  officer  of  the  Army 
Medical  Department,  was  first  sent  to  that  country  so 
as  to  arrive  early  in  1826. 

In  May,  of  that  year,  the  Inspector  OenenJ,  with 
reference  to  the  great  rate  of  mortahty  among  newly 
amved  troops,  made  all  possible  inquiries  into  the 
probable  causes  of  this,  so  far  as  they  could  be  traced 
to  defects  of  clothing,  food,  lodging  and  discipline. 

In  November  of  the  same  year,  the  Commander-in* 
Chief  in  India,  with  a  view  to  establish  one  uniform 
system  of  cloiiiing,  dieting,  and  exercise  for  troops  in 
the  country,  called  upon  ^e  principal  medical  officer 
to  furnish  him  with  a  report  on  these  various 
heads. 

By  a  circular,  medical  officers  of  r^ments  were 
then  caUed  upon  to  express  their  opinion  regarding  the 
issue  of  spirits  as  a  part  of  the  ration, — as  to  the 
proposed  plan  of  substituting  for  it  an  equivalent  in 
money,  and  for  establishing  canteens  in  which  men 
might  be  supplied  under  strict  regulations  with 
certain  quantities  of  wine  or  malt  liquors. 

In  1828,  a  circular  was  by  the  P.  M.  O.  addressed  to 
all  army  medical  officers  in  the  country,  containing 
many  most  valuable  directions  in  regard  to  the  manner 
of  proceeding  on  the  occasion  of  cholera  appearing  as 
an  epidemic. 

The  advantage  of  early  treatment  of  the  attack  was 
strongly  inculcated ;  a  medical  officer  was  directed  to 
reside  in  the  hospital,  daily  inspection  of  the  men 
was  directed,  and  the  concluding  sentence  of  the 
circular  so  precisely  prefigures  the  most  recent  recom- 
mendations, that  it  deserves  to  be  noticed  here. 

It  is  dated  1st  May,  1828.  ''  The  occasional  local 
origin  of  the  epidemic  must  be  particularly  watched  and 
attended  to.     In  some  instances  lately  it  has   been 
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tnused  to  originste  and  been  present  in  one  wing  or 
in  two  or  tibmse  companies,  or  at  one  end  of  a  barrack 
as  more  exposed  to  the  influence  of  miasma,  or  the 
sir  from  foul  drains,  ditches  and  stagnant  water; 
apon  the  removal  of  the  men  from  which  places  there 
was  an  immediate  cessation  of  the  disease. ' 

It  will  thus  be  seen  that  the  prevention  of  disease 
has  throughout  all  ages  been  carefuUj  attended  to, 
and  the  annals  of  tiie  British  army  prove  how 
active  and  important  a  part  in  this  matter  anny 
medical  officers  have  ever  taken  from  the  time  that 
a  standing  army  was  first  formed.  That  this  was 
v^ry  often  under  great  discouragement  is  the 
experience  of  the  whole  generation  of  army  medical 
officers,  whether  on  full  pay  or  in  retirement :  and 
there  are  many  who  can  still  relate  acts  of  harshness 
to  which  they  have  been  subjected  for  persistently 
and  fearlessly  representii^  matters  whiclC  although 
considered  conducive  to  military  discipline,  were 
grievously  injurious  to  health  and  life  of  the 
troops. 

Ajuit  Hygiene  a  Speciality. — It  must  not  be 
supposed,  however,  that  such  a  system  of  Hygienic 
rules,  as  would  be  sufficient  for  communities  in  civil 
life  would  be  equally  so  for  an  army.  The  latter,  so 
long  as  it  is  stationaiy,  in  barracks,  and  performing 
merely  the  ordinary  duties  of  home  service  is  little, 
if  at  all,  removed  from  the  condition  of  a  body  of 
civil  population  of  equal  numbers.  On  active  service, 
however,  all  this  is  changed ;  an  army  then  becomes 
an  animated  machine,  the  component  parts  of  which, 
individually  and  collectively,  require  special  manage* 
ment  in  order  to  maintiain  tibeir  efficiency. 

Thus,  all  arrangements  for  transport  by  sea  and  by 
land  have  to  be  made ;  means  have  to  be  matured 
for  providing  and  keeping  up  an  ample  supply  of 
medical  officers  and  all  Hospital  establishments  :  for 
the  conveyance  and  comfort  of  the  sick  and  wounded 
and  for  the  disposal  of  noneffectives.  Lastly,  medical 
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officers  mnBt  have  a  knowledge  of  militaiy  economy 
and  oi^anizaidon,  in  order  that  arrangements  whicn 
might  otherwise  be  made  by  them  may  not  be  in- 
compatible with  these :  hence  army  medicine  in 
all  its  branches  mnst  be  ever  looked  npon  as  a 
speciality. 

Duties  of  Army  Medical  Officers. — However 
mnch,  in  theory  it  may  be  considered  that  the  func- 
tions of  medical  officers  should  be  confined  to  pro- 
fessional details,  it  will  be  found,  as  it  always  has 
been  on  actual  service,  that  the  nature  of  their  duties 
assumes  a  very  different  aspect  fix>m  the  idea  formed 
of  them  from  observation  of  what  is  the  case  in  civil 
hospitals,  or  even  in  military  hospitals  of  a  stationary 
character.  It  will  be,  in  fact,  discovered  that  the  mere 
attendance  upon  the  sick  and  wounded  becomes  but  a 
part  of  the  duties  to  be  performed. 

The  higher  the  rank  of  a  medical  officer  becomes, 
the  more  purely  administrative  become  his  duties : 
and  on  field  service,  it  may  be  fairly  stated  that  they 
become  solely  administrative. — ^A  short  resum^  will 
explain. 

The  general  officer  in  command,  it  is  almost  need- 
less to  observe,  is  the  responsible  head  on  all  matters 
connected  with  the  force  placed  under  his  orders.  It 
is  his  province  so  to  arrange  the  general  organisation 
of  all  departments  as  to  facilitate  the  effectual  per- 
formance of  the  operations  to  be  executed. 

The  various  details  of  arrangement  and  organi- 
sation required  for  a  large  army  are  however,  so 
numerous,  that  the  experience  of  war  has  from  the 
earliest  ages  demonstrated  the  necessity  of  s  abdividing 
that  army  into  smaller  portions,  each  of  which  has 
an  organisation  of  its  several  departments  within 
itself.  Thus  divisions,  brigades,  and  regiments  come 
to  be  constituted,  and  in  the  latter,  wings,  companies* 
sub-divisions  and  squads. 

For  certain  duties  particular  training  is  required ; 
thus,  the  forces  come  to  be  divided  into  different 
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branches,  such  as  infantry^  cavalry,  artillery  and 
engineering.  So  also  spZial  officers  have^to  be 
trained  for  special  duties,  as  for  example  those  of  the 
Adjutant  General,  and  Quarter  Master  General's  de- 
partments. 

The  Quarter  Master  General's  department  organises 
and  superintends  the  equipment,  the  march,  encamp- 
ment, the  disposal  and  the  transport  generally  of  the 
troops.  It  pays  no  attention  to  the  wants  of  indivi* 
duals,  however. 

The  Medical  department  organises  and  superintends 
the  equipment,  supplies  of  all  kinds  for,  and  manner 
of  disposal  of  the  sick  and  wounded  of  a  force.  It 
moreover,  watches  over  and  suggests  measures  for  the 
protection  of  health  of  the  whole  :  and,  in  addition  to 
these  important  functions,  ministers  to  the  wants  of 
every  individual  when  necessary.  It  is,  therefore, 
illiberal  and  imfair  to  endeavour  to  depress  the  posi- 
tion of  a  department  which  performs  any  one  of  the 
above-named  functions  to  a  lower  social  level  than 
another.  Each  conduces  in  its  own  way  to  the  success 
of  the  whole,  and  while  each  is  ever  ready  to  perform 
the  particular  duties  for  which  its  members  have  under- 
gone particular  training,  it  is  invidious  and  detri- 
mental to  the  interests  of  the  service  that  duties  of  equal 
importance  should  obtain  different  degrees  of  recog- 
nition and  be  held  in  different  degrees  of  estimation. 

I  challenge  any  man  who  has  been  in  a  position 
to  entitle  his  opinion  on  the  subject  to  weight,  to 
disprove  the  assertion  that  the  duties  performed  by 
medical  officers,  during  active  service,  are  in  impor^ 
tance  qxdte  equal  to  those  performed  by  any  purely 
military  officer  of  their  own  rank. 
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CHAPTER   11. 

THE  CIBCTTMSTANCES  OP  A  SOLDIER^S  UHE. 


TRAnrnre  of  the  Soldier — Example  from  the  racer— Spart&n  sim- 
plicity not  necesaarr — The  present  Tiews  on  the  subject — Petty 
manses  of  worry— ^Militaiy  Officers — Medical  Officers — Brills 
and  Parades — In  Hot  Countries — In  temperate  dimatea-^ 
Instances  of  ei|>oaare  of  Troops — C/onfinement  of  men  to 
Barracks  in  India — Rest  and  Sleep — Causes  of  Sickness  and 
Mortality — Night  Duty — Campaigns — Tropical  Service — Wet 
Clothes — Funeral  Parties — fiecrpation^-Coereionto  be  guarded 
against — Marriage. 

Training  of  ths  solsisr. — The  whole  militajy 
eziBtence  of  the  soldier  is  considered  to  be  a  continu- 
oas  system  of  tedning  against  the  day  of  batUe. 
Whatever  hardships  or  discomforts  he  happens  to 
imdeigo  are  looked  upon  as  forming  a  part,  and  a 
very  salutary  one  <^  this  system ;  the  usages  among 
the  Spartans  and  ancient  Bomans  being  adduced  to 
Ulustrate  the  benefits  that  are  believed  to  arise  from 
continuous  toil  and  adversity. 

£kab£pl£  from  the  racer. — In  considering  the 
meaas  by  which  a  system  of  traimng  may  be  best 
effected,  an  example  may,  Mrith  advantage,  be  taken 
from  that  pursued  in  the  case  of  race  horses.  They 
are  carefully  tended ;  they  are  even  carried  to  the 
scene  of  their  triumph  or  defeat,  and  during  ihe 
intervals  between  their  times  of  contest  have  every 
care  bestowed  upon  them.  They  are  exercised  just  to 
that  extent  which  is  sufficient  to  keep  them  in  health 
and  "  condition" ;  but  not  exposed  to  changes  of 
weather,  nor  deprived  of  their  regular  periods  of  rest. 

Spartan  simplicity  not  necessary. — That  Spartan 
simpUcity,  or,  in  other  words,  scanty  food  and  bodily 
fatigue   are    not   essential,  if  indeed  desirable,    to 
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obfaiik  efficiencj  in  military  semc^  and  to  fit  a 
soldier  for  imdergoisg  the  fatigue  incidental  to  service 
against  aaeuemy.  waa  first  disproved  iu  the  early  part 
of  the  present  centuiy.  When  the  troops  of  the 
Household  Brigade  were  ordered  to  the  Peninsfola^ 
there  were  few  who  saw  them  march  through  London 
to  emhark,  who  did  not  entertain  forehodings  that 
officers  who,  like  those  of  that  Brigade,  had  been 
reared  in  the  lap  of  luxury,  were  but  ill^uited  to 
undergo  ihe  &tigues  which  all  then  knew  lay  before 
them.  Soon,  howev^,  it  was  found  that  none  bora 
their  hardships  better  than  these  officers ;  and  so  it 
has  over  and  over  again  been  demonstrated  since ;  the 
last  illustration  as  concerns  the  Guards  being  the  Cri- 
mean war :  but  as  refers  to  many  other  classes  equally 
deUcately  nurtured,  the  numerous  campaigns  in  India 
down  to,  and  including  the  Sepoy  mutiny 

Thk  prssskt  vibws  Qir  ths  subject. — ^With  these* 
fsusis  before  us  then,  and  the  more  enlightened  views 
in  regard  to  the  Hygienic  management  of  troops 
tiiat  have  of  lata  years  been  accepted,  tiie  conclusion 
we  arrive  at  is,  that  in  order  to  pr^erve  as  much  as 
possible,  health  and  physical  energy  in  the  men,  we 
ought  as  far  as  practicable  to  avoid  inflicting  upon 
them  unnecessary  duties,  or  harrassing  them  by  petty 
interference  with  matters  connected  with  their  every- 
day  niaimer  of  life. 

Thus,  men  are  needlessly  harrassed  by  a  larger 
number  being  employed  upon  what  is  called  orderly 
duty  than  are  actually  necessary.  Guards  are  un- 
doubtedly, in  some  instances,  detsoled  to  posts  where 
the  sentiy  furnished  by  them  is  to  all  intents  and 
purposes  useless,  except  for  appearance.  Officers  hold- 
ing commands  have  at  times  more  soldiers  on  duty 
as  orderlies  than  there  is  actual  necessity  for,  thus 
bringing  round  each  soldier  s  tour  of  duty  with  a 
frequency  that  is  needless  and  injurious. 

Soldiers  may  be  harraaaed  in  ways  inconceivable  to 
men  who  have  no  practical  knowledge  of  tbem.     li 
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is  probable  that  commanding  ofiiceiB  do  not  always 
consider  the  full  effect  of  their  orders  in  these  respects 
upon  the  men  who  must  obey  them.  It  ought  also 
to  be  borne  in  mind,  that  continuous  duties  of  a  trivial 
nature,  not  only  are  to  soldiers  a  greater  source  of 
worry  and  ultimate  fatigue  than  are  those  of  a  nature 
more  severe  in  themselves,  but  between  which  the  man 
is  by  usage  permitted  to  enjoy  an  uninterrupted  rest 
of  greater  or  less  duration. 

Petty  causes  of  worry. — Among  what  may  be 
called  the  petty  causes  of  worry  to  the  soldier  and 
actual  injury  to  his  health,  the  system  which  pre- 
vails in  some  regiments  of  maintaining  excessive  and 
purposeless  neatoess  and  "order''  in  the  barrack  room 
is  not  by  any  means  the  least.  It  is  by  no  means 
infrequently  the  case,  that  this  is  carried  to  an 
extreme,  and  soldiers  having  no  day-rooms  to  go  to 
are  so  harrassed  by  their  non-commissioned  officers, 
in  the  desire  of  the  latter  for  extreme  neatness,  that 
the  men  are  driven  to  irregularity  and  excess,  so  that 
they  may  be  away  from  rooms  which  to  them  are  the 
realisation  of  discomfort. 

To  prevent  men  from  appearing  outside  their  barrack 
rooms,  except  completely  dressed  as  if  for  parade, 
from  going  to  places  of  amusement  as,  for  example, 
a  racket  court  or  ball-alley,  or  from  visiting  the  Insti- 
tute or  library  unless  they  are  in  uniform,  may  in 
themselves  appear  matters  of  little  importance.  Yet 
they  become  in  reality  so  intolerable  as  te  prevent  the 
men  from  seeking  that  recreation,  which  it  is  the 
object  of  these  places  to  supply. 

In  India  repressive  measures  such  as  these  are  espe- 
oially  objectionable.  Soldiers  will  not  make  a  parade 
of  their  amusements,  and  it  is  needless  as  it  would 
be  injurious  to  insist  upon  their  doing  so.  They  need 
for  purposes  of  health,  no  more  parades  than  they 
already  have,  and  they  may  well  be  permitted  to 
cast  aside  their  trammels  in  the  interval  between 
these. 
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It  may  fiurly  be  questioned,  if  the  soldier  would 
not  in  reality  be  much  more  healthy,  as  he  most 
assuredly  would  be  happier,  were  he  much  more  left  to 
hils  own  devices  than  he  is.  Soldiers  who  have  taken 
their  discharge,  invariably  state  that  one  of  the  great 
sources  of  their  dislike  to  the  service  was  the  constant 
state  of  surveillance  in  which  they  felt  themselves  to 
be, — a  state  of  what  they  considered  perpetual  bond- 
age.  and  restraint  while  their  engagement  lasted. 

MiLiTAEY  Officers. — ^Directly  harsh  treatment  of 
soldiers  by  their  officers  is  now-a-days  extremely  rare. 
It  is  an  undoubted  £Etct  however,  that  no  great  sym- 
pathy exists  between  officers  and  soldiers  under  them, 
except  during  times  of  active  service  and  for  a  time 
subsequent  thereto,  when  dan^rs  and  fatigues 
mututdly  undergone,  and  good  offices  mutually 
rendered,  create  a  bond  betMieen  them  which,  under 
no  other  circumstances  exists.  As  a  general  rule 
however,  there  is  little  interchange  of  feeling  between 
officers  and  soldiers. 

Doubtless  this  arises  irom  the  great  social  gulf 
which  lies  between  tiiem,  but  the  fact  remains.  Good 
offices  are  in  a  kind  of  a  way  done  by  officers  to 
soldiers,  but  in  a  very  different  manner  from  that  by  a 
friend ;  while  as  a  very  frequent  case  the  manner  of 
an  officer  to  a  soldier  has  a  coarseness  and  want  of 
consideration,  that  he  would  not  dare  to  assume  to  a 
person  in  civil  life,  however  low  his  social  standing. 

Mbdical  Officers. — Nor  are  medical  officers,  by 
any  means,  free  from  a  similar  allegation.  It  is 
beyond  doubt  that  in  some  instances,  the  sick  soldier 
does  not  receive  from  his  medical  and  other  atten- 
dants that  amount  of  attention  to  small  wants,  and 
that  sympathy  which  by  their  moral  effects  do 
much  towards  his  recovery ;  nor  can  it  be  denied  that 
some  few  medical  officers  address  and  act  towards 
sick  soldiers  as  if  the  fact  of  these  men  being  ill- 
depended  upon  themselves,  and  was  intended  as  an 
inault  or  injury  towarda  their  officers. 


V 
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Soeh  oandudi^  beside?  being  eakalsfasd  directly  to 
drive  uoen  to  the  commiflsion  of  criine,  ezeiis  &  mosfe 
pernicious  effect  upon  the  bodily  condition  of  the  men. 
Two  army  medical  officeia  hiaTa  in  their  writingft 
strongly  condemned  it;  thus  Dr.  Cutlmfih  obeerres 
that ''  rough  treatment  oi  men  is  a  prediaposing  causa 
of  disease*  They  despond  and  become  inactiYe  and/^ 
he  adds»  "  every  advantage  will  arise  to  the  service 
from  good  treatment." 

Dr.  Hamilton  asks  ''  what  cam  add  moie  to  the 
distress  of  a  poor  sufferer  than  roughness  of  behavi-^ 
our  in  him  from  whom  relief  is  expected/* 

It  is  by  no  means  contemplate  that  soldiers  are 
to  be  treated  like  so  many  children.  T^ey  must  be 
treated  like  men  as  they  are,  but  this  neither  impUeft 
continual  supervision  on  the  one  hand,  nor  rough  and 
harsh  behaviour  on  the  other. 

DRiiiLS  AND  Parades. — Drills  and  parades  are  a 
fertile  source  of  discomfort  and  of  disease  to  the  men 
of  a  regiment. 

The  time  the  men  are  considered  to  be  on  parade 
ought  to  reckon  from  the  moment  they  ^  fall  in,"  and 
any  duties  required  of  them  on  the  ground  prior  to 
th^,  must  be  looked  upon  as  injurious  in  a  sanitary 
point  of  view  as  they  are  needless.  There  have  been 
commanding  officers,  who  made  a  point  of  putting  the 
men  through  various  movements  before  falling  them 
in  for  regidar  parade,  consequently  the  latter,  which 
in  the  official  diary  may  have  appeared  to  last  only 
one  hour,  may  in  reality  have  done  so  two ;  needless 
£a.tigue  and  chagrine,  and  often  illness  was  the  result. 

In  Hot  Countries. — In  India  and  other  hot 
countries,  it  is  of  importance  to  bear  in  mind  that 
continued  high  tempemture  produces  relaxation  of  the 
tissues,  langour,  and  weakness  of  the  system;  an 
excessive  waste  of  the  body  by  rapid  transmutation 
of  its  elements.  All  these  are  increased  and  accele- 
rated  by  severe  exertion.  Hence  the  salutary  order 
which  directs  that  in  the  hot  season  in  India,  parades 
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and  drilk  be  hdd  oplj  so  oflen  as  ii  reqxured  to 
maintain  military  ^ffioieney^  ought  to  be  strictly 
observed.  When  they  are  held  during  that  period 
of  the  year^  the  men  should  be  *'  formed  up"  in  as 
open  an  order  as  possible ;  it  being  wdll  known  that 
attacks  of  heat  apoplexy  and  of  syncope  are  of  more 
frequent  occurrence  the  closer  men  are  massed.  This 
has  over  and  over  again  been  demonstrated  in 
India,  and  is  now  a  recognized  fact. 

In  Tempbrate  Climates. — In  temperate  cUmates 
it  matters  little  at  what  hour  of  the  day  parades  take 
place;  not  so  in  the  tropics  howeyer,  and  more 
especially  in  India  and  China  in  both  of  which  it 
is  absolutely  necessary  tiiat  they  be  hdld  eidier 
during  the  early  morning,  or  in  the  evening  after  the 
gun  has  approached  the  horizon* 

Instances  of  exposure  ,  op  Troops. — In  India 
most  severe  consequences  have  time  afi)er  time  arisen 
more  especially  in  the  case  of  newly  arrived  regi- 
ments, from  parades  being  held  and  marches  taking 
place  at  houis^  and  with  H^  men  dressed  as  in  the 
tjnited  Kingdom.  SokUers  have  under  such  ^rcum« 
stances  d2x>pped  from  syncope  or  from  heat  apoplexy. 
Notwithstanding  the  oft-repeated  fatal  results  of 
such  measures,  these  recur  in  many  regiments  on 
fint  amval  in  the  countiy,  and  it  is  feared  will 
continue  to  do  so  until  the  measures  are  authorita- 
tiv«ely  prohibited. 

It  is  not  to  be  understood  from  this,  thai  soldiers 
may  not  under  certain  ^^cumstjaces  withstand  ezp<»- 
sure  to  a  tropical  sun. 

W<e  know  that  plaiiters  and  others  in  India  are 
exposed  to  the  sun  alt  all  seasons.  So  also  in  ibo 
West  Indies^  but  in  these  instances  they  are  so  as 
individuals,  not  in  masses. 

CiONPINEMfiNT  Ot  MSN    TO   BaREACKS    IN    InDIA. 

3>r.  Jackson  laenitions  the  £act  that  amoi^  &o 
|ilaatecs  in  ti»  West  Indies  in  his  day,  those,  especi- 
ally the  younger  ones  who  speort  Him  groatest  part  of 
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the  day  under  a  scorching  sun  superintending  field 
labourers,  were  remarkable  for  their  degree  of  healthi* 
ness.  Soldiers,  says  this  author,  who  remain  in 
barracks,  who  pass  the  hours  in  indolence  and  ease,  or 
in  drunkenness,  invariably  suffer  severely  and  die  in 
great  numbers. 

These  remarks  are  quite  as  apposite  to  the  East 
as  to  the  West  Indies. 

Prior  to  the  Bevolution  of  1789,  French  soldiers, 
natives  of  France,  formed  all  the  great  roads  and 
constructed  all  the  aqueducts  in  St.  Domingo.  They 
were  exposed  to  the  sun  the  whole  day,  and  while  thus 
employed  experienced  litUe  sickness. 

In  1808,  the  Boyal  Scotch  regiment  then  at  Tobago 
set  to  work  to  drain  a  swamp  situated  to  windward 
of  their  barracks.  The  work  was  done  in  a  short 
time,  and  health  suffered  nothing  by  it.  The  labor 
was  then  suspended,  the  barracks  ordered  to  be 
shut  during  the  day,  and  soon  the  hospitals  were 
filled  with  sick. 

The  measure  so  often  adopted  in  India  of  confining 
the  men  of  a  regiment  to  their  barracks  is  one  which 
demands  grave  consideration.  It  is  not  practised  in 
all  regiments,  but  in  those  in  which  it  is,  the  soldiers 
are  subjected  to  enforced  confinement  to  their  barrack 
rooms,  during  some  eighteen  or  twenty  hours  per  day. 

It  must  be  apparent,  that  however  well  ventilated 
the  rooms  may  be,  and  it  is  not  always  that  they  are 
so,  the  walls  and  fdmiture,  as  well  as  the  bedding, 
must  under  such  circumstances  become  saturated  with 
organic  matter  exhaled  from  the  surface  and  mucous 
membranes  of  the  occupants.  The  men  have  the 
feeling  of  being  in  a  manner  imprisoned ;  they  suf- 
fer, in  addition  from  all  the  ordinary  effects  of  over* 
cro«^ding  and  deprivation  of  light,  of  which  cachexia, 
anoemia,  and  phthisis  are  known  to  be  among  the  most 
common.  Among  other  results,  is  that  tendency  to 
fatty  degeneration  of  the  viscera  and  muscular  system^ 
which  is  of  frequent  occurrence  in  India. 
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It  is  always  found  that  the  men  of  a  regiment  who 
enjoy  best  health,  are  those  wbose  habits  are  active^ 
and  who  are  partial  to  out-door  amusements ;  those 
who  are  so  constituted  as  to  be  incapable  of  resisting 
the  effects  of  exposure,  will  avoid  it  without  having 
the  feeling  of  coercion.  Nor  must  it  be  forgotten  that 
in  India»  the  occurrence  of  heat  apoplexy  is  more  to 
be  dreaded  among  men  confined  in  hot,  close,  and  im- 
perfectly ventilated  apartments  than  in  those  who  are 
directly  exposed. 

Bbst  and  Sleep. — ^We  should  bear  in  mind,  that 
in  the  case  of  soldiers  as  with  other  classes,  excessive 
labor  demands  excessive  rest.  This  was  a  maxim 
of  Napoleon,  and  daily  experience  confirms  it.  On 
a  campaign,  it  may  be  difficult  or  impossible  to 
obtain  for  llie  soldier  that  amount  of  rest  which 
Kuutaiy  requirements  demaDd.  In  ordinary  circum- 
stances,  however,  it  may  be  attained  by  dimimshing 
night  duties  as  far  as  is  practicable. 

Duties  that  involve  deprivation  of  the  night's  rest, 
exert  more  than  any  others  a  pernicious  effect  upon 
health ;  the  physical  powers  having  thus  insufficient 
time  to  recover  their  tone  after  severe  exertion  or 
arduous  duty  undergo  decay,  and  thus  the  soldier 
while  yet  a  young  man,  becomes  what  is  called  **  worn 
out." 

On  home  service  a  soldier  ought  not,  as  far  as 
sanitaiy  considerations  are  concerned,  to  be  on  night 
duty  oftener  than  one  night  for  four  he  is  in  bed ;  nor 
in  India  oftener  than  one  night  in  seven  at  least. 

In  the  French  army,  the  arrangement  of  placing 
four  men  on  guard  to  each  sentiy  ftimished,  gives  each 
only  six  hours  on  duty  in  the  twenty-four;  whereas  in 
the  British  army,  there  being  only  three  men  to  each 
sentry,  each  in£vidtial  is  eight  hours  on  duty  during 
his  tour,  and  his  period  of  rest  or  sleep  is  so  much 
diminished.  By  this  system  however,  the  duties  are 
more  rapidly  brought  round  than  in  ours,  anid  thu& 
what  is  gained  in  one  respect  is  lost  in  another. 

0 
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But  it  is  not  enough  that  in  India  and  other  hot 
countries,  where  parades  are  held  in  the  early  mornings, 
that  soldiers  be  permitted  as  &r  as  possible  to  enjoy 
nocturnal  rest.  It  is  necessary,  that  during  the  hot 
period  of  the  year  at  least  they  be  permitted  to 
have  a  period  of  rest  during  the  day,  and  by  recent 
orders  on  the  subject,  they  are  then  allowed  to  do 
so  between  the  hours  of  1 1-30  a.  m.  and  1  p.  m. 

Causes  op  Sickness  and  Mortality. — ^It  is  often 
assumed,  that  there  is  in  reality  nothing  in  the 
circumstances  of  a  soldier's  life,  which  of  necessity 
renders  him  more  liable  to  disease,  than  men  of  cor- 
responding rank  in  civil  life. 

Doubtless  by  care  and  good  management,  sickness 
and  mortality  may  be  kept  down  to  a  much  lower  rate 
than  they  have  hitherto  been.  But  the  circumstances 
of  a  soldier's  life  are  such  as  to  render  him  liable  to 
sujBfer  from  disease  in  a  considerably  larger  degree  than 
his  corresponding  class  in  civil  life. 

Whether  at  home  or  abroad,  he  undergoes  in  that 
discipline,  which  is  necessary  for  his  military  efficiency, 
a  degree  of  constant  occupation  which,  although  not 
necessarily  sevei^,  is  monotonous,  and  to  him  unin- 
teresting,— hence  its  eflfects  are  in  reality  greater  upon 
his  physical  system  than  would  be  that  of  a  more 
severe  nature,  if  the  person  had  a  direct  interest 
in  it. 

Night  Duty. — ^The  wearing-out  influence  of  night 
duty  has  been  already  alluded  to.  This  is  in  reality  one 
of  the  chief  causes  of  the  prematurely  old  look  acquired 
by  sailors  and  soldiers.  There  is  also  the  crowding  of 
masses  together,  for  even  when  the  maximum  cubic 
and  supeii&cial  space  is  allowed,  the  fact  remains  that 
men  breathe  to  a  pernicious  extent,  the  same  atmos- 
phere contaminated  by  their  exhalations. 

Campaigns. — ^The  casualties  in  battle  and  by  sickness 
during  campaigns  to  which  soldiers  are  liable,  are  but 
the  chances  incidental  to  their  profession,  but  in  the 
service  they  undergo  in  tropical  latitudes,  they  become 
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subjected  to  all  the  causes  of  disease  incidentskT  to 
conditions  that  are  to  ihem  unnatural. 

Tropical  Service. — True,  there  are  theorists,  who 
would  place  the  increased  sick  and  death  rates  of  sol- 
diers in  tropical  countries  down»  solely  to  the  habits 
these  men  pursue.  That  this  may  to  some  degree 
be  true  is  granted,  but  that  it  is  only  so  to  a  small 
extent  is  indicated  by  the  fact  of  a  similar  rate  occur- 
ring among  lower  animals  brought  to  a  tropical  from 
a  temperate  climate. 

Wet  Clothes. — ^There  are  two  circumstances, 
which,  more  especially  in  tropical  countries,  combine 
to  occasion  disease  among  soldiers,  and  yet  are  seldom 
alluded  to ;  one  of  these  is  exposing  them  to  the 
effects  of  wet,  whether  merely  of  their  feet,  or  of  the 
body  generally.  There  are  many  oflSicers,  who  yet  re- 
member the  practice  common  among  the  infantry  of  the 
Ghiards,  of  appl3ring  damp  pipeclay  to  conceal  spots 
upon  their  white  trowsers,  and  the  great  extent  to  which 
phthisis  and  rheumatism  prevailed  among  these  men. 

In  India,  officers  of  practical  experience  know  that 
among  the  fertile  causes  of  dysentry  and  remittent 
fever  among  soldiers,  are  their  being  permitted  to  sit 
or  remain  in  damp  clothes,  or  with  wet  feet.  Hence, 
all  who  study  their  well-being  are  at  all  times,  but 
especially  during  the  rainy  season,  careful  that  they 
do  not  parade  on  damp  grass.  At  some  stations,  so 
great  is  the  attention  bestowed  upon  this  point,  that 
raised  path  ways  exist  between  tixe  various  barracks 
and  their  out-houses. 

Funeral  Parties. — ^The  second  circumstance  here 
alluded  to,  is  attendance  of  soldiers  at  funerals  of  their 
comrades  or  officers. 

The  Begulations  very  properly  demand,  that  due 
respect  be  paid  to  the  remains  of  these.  Yet  there 
are  occasions,  when  the  observance  of  this  respect  is 
fraught  with  risk  to  those  directly  concerned,  and  is 
not  by  any  means  free  from  injury  to  those  who  are 
so,  only  indirectly. 
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Even  in  temperate  climates,  evil  results  are  not 
infrequent  to  men  who  for  some  time  have  to  stand 
over  an  open  grave,  in  a  crowded  cemetery.  In  the 
tropics  however,  they  are  sometimes  fatal.  After  an 
exhausting  march  to  the  grave  yard,  exposed  as  they 
sometimes  are  to  the  sun  or  to  rain,  they  stand,  it  may 
be  in  damp  ground,  exposed  to  the  sickening  emana- 
tions that  arise  therefrom. 

It  is  notorious  that  in  seasons  of  cholera,  whole 
parties  of  men,  thus  exposed,  become  the  subjects  or 
victims  of  the  malady,  while  the  pomp  and  music 
attending  fimeral  processions,  by  no  means  infrequently 
by  depressing  the  minds  of  men  sick  in  hospital,  render 
them  thus  more  prone  to  succumb  to  disease  prevail- 
ing among  them  as  an  epidemic. 

The  obvious  remedy  against  these  evils  is  to  avoid 
their  causes  as  much  as  possible,  and  the  officers  who 
best  consult  the  well-being  of  their  men,  are 
those  who  reduce  to  their  minimum,  duties  of  this 
nature,  as  well  as  others,  the  performance  of  which  is 
attended  by  risk  to  health. 

Becreation. — ^Among  the  usual  means  of  recreation 
provided  for  soldiers  are  the  following,  viz : — 

1.  Gymnasia. — These  for  tropical  stations  should 
be  in  the  form  of  a  large  covered  shed  like  a  Bailway 
Station,  raised  on  a  basement,  with  a  high  roof,  and 
their  vicinity  well  drained. 

2.  Sail  Courts  and  Skittle  Alleys. — ^These  should  be 
covered  so  as  to  admit  of  their  being  used  during 
rainy  weather ;  as  well  as  in  the  tropics  to  protect  the 
men  against  the  sun. 

3.  Work-shops. — In  these,  the  men  may  with  profit 
tind  advantage  to  themselves  be  employed  in  tailoring, 
«hoe-making,  printing,  saddle  and  harness-making, 
i^arpentering,  &c. 

4.  Libraries. — In  some  regiments,  there  is  a  general 
one  for  the  use  of  the  whole.  In  others,  there  are 
ones  for  individual  companies.  The  latter  plan  does 
not  appear  to  possess    many    advantages,    on  the 
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contrary  by  its  sectional  and  exdusive  characteri  it  is 
open  to  many  grave  objections. 

5.  Heading  Boowi  and  Lecture  Booms. — Prior  to  the 
date  of  the  inquiry  into  the  condition  of  the  soldier, 
-which  followed  the  Russian  war,  little,  if  any  thing, 
was  done  to  provide  them  with  reading  rooms,  and 
^Urect  opposition  vras  shown  to  the  plan  of  delivering 
lectures  to  them.  Now,  however,  and  for  some  time 
back  all  this  has  been  changed,  and  every  encourage- 
ment is  held  out  to  the  men  to  avail  themselves  of  them. 
In  the  plans  for  Barracks  recommended  by  the  Home 
Commission,  it  is  intended  that  accommodation  of  this 
cleseription  shall  be  provided  upon  the  ground  floor. 

6.  Institutes. — ^At  some  stations  both  at  home  and 
abroad,  soldiers'  Institutes  exist.  In  some  instances 
iihese  are  for  the  garrison  generally,  in  others  for  indi- 
vidual regiments,  and  the  success  of  the  latter  may, 
as  a  rule,  be  taken  as  an  indication  of  the  amount  of 
interest  isaken  in  the  men  by  their  officers.  In  these, 
it  is  usual  to  have  a  Library  and  Beading  room, 
<jhunes,  and  a  Coffee  room,  where  men  may  for  a  small 
sum  obtain  tea,  coffee,  and  non-intoxicating  drinks. 

Among  the  ordinary  out-door  amusements  of  the 
men  are  leap-frog,  quoits,  putting  the  stone,  and  long 
bowls.  The  latter  is  a  very  favorite  one  in  India,  and 
daring  the  hottest  period  of  the  year,  when  the  hot 
winds  are  most  intense,  soldiers,  if  so  permitted,  may 
often  be  seen  indulging  without  danger  or  risk  to 
themselves  in  this  amusement. 

Cricket  is  throughout  the  army  a  favorite 
game,  and  there  are  few  regiments  in  the  service  that 
do  not  boast  of  their  "  eleven/' 

Soldiers*  Gardens. — Much  has  of  late  years  been 
done  to  encourage  gardening  among  tne  soldiers, 
ospedally  in  India.  It  must  be  confessed  however,  that 
liitherto  the  success  which  has  attended  the  measure, 
has  not  been  in  proportion  to  its  intrinsic  merits. 

Coercion  to  be  guarded  against. — ^It  may  be 
well  to    remark  that,    however   desirable  it  is  to 
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enconiage  soldiers  in  the  various  amusements  pro- 
vided for  them,  care  must  be  taken  that  no  means  be 
employed  which  would  to  them  bear  the  semblance 
of  coercion.  It  may  be  well  also  to  bear  the  fact  in 
mind,  that  there  are  circumstances  under  which  it 
becomes  matter  for  serious  consideration,  how  &r  the 
ordinary,  means  of  amusements  are  applicable.  Thus, 
when  military  duties  are  unavoidably  severe  and 
liarassing,  when  the  spirits  of  the  men  are  depressed, 
whether  tiiis  be  firom  the  existence  among  tiiem  of 
great  sickness  and  mortality,  or  from  inconsiderate 
eonduct  towards  them  by  their  commanding  officers, 
they  become  desponding  or  sullen.  They  would  then 
look  upon  active  endeavors  to  induce  them  to  follow 
these  amusements  in  the  light  of  interference,  or 
coercion :  and  as  at  all  times  discontent  rapidly  spreads 
among  masses,  much  tact  is  often  necessary  in  times 
like  these  to  lead  away  their  minds,  from  the  cause 
of  depression  whatever  it  be,  without  their  being: 
aware  that  this  is  being  done. 

Mabriaos. — ^The  subject  of  marriage  in  the  army* 
lias  of  late  years  been  much  discussed,  and  its  import- 
tance  acknowledged.  It  is  a  question  regarding  whicb 
regimental  medical  officers  have  really  little,  if  any„ 
power  to  interfere,  because  on  home  service  where: 
only  six  per  cent  of  men  are  permitted  to  many  as- 
many  more  do  so  without  such  permisision  as 
have  inclination, — ^bringing  upon  their  wives  and 
offspring  a  degree  of  wretchedness  that  requires  to  be* 
actually  seen  to  be  adequately  appreciated :  and  on 
some  foreign  stations,  as  for  example  Bengal;  where 
twelve  per  cent  are  permitted  to  marry,  the  casualties 
among  white  children  are  so  fearfrdly  numerous 
that  a  sufficient  number  of  girls  do  not  attain 
womanhood  to  provide  wives  for  all  who^  would  thus 
be  allowed  to  marry.  The  great  majority  of  soldiers 
have  but  little  desire  to  contract  marriage*  with  natives 
of  the  country,  whether  pure  or  half  easte,  nor  is  it 
desirable  on  social  grounds  that  they  do  so,  the  issue 
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of  such  marriages  being  deficient  in  all  that  constitiites 
manliness. 

Abstractedly,  however,  it  is  beyond  donbt  that  the 
extension  of  marriage  among  soldiers  would  on  mere 
sanitary  principles  be  a  most  beneficial  measure, 
tending  to  the  ahnost  complete  destruction  of  a  class 
of  diseases  by  which  the  period  of  military  efficiency  is 
much  shortened;  thus,  if  the  results  of  circulation  made 
with  reference  to  one  regiment,  be  taken  as  an  indi- 
cation of  what  is  the  case  in  others,  the  result  is 
that  for  every  two  days'  duiy  performed  by  an  unmar- 
ried soldier,  he  who  is  married  performs  three.  This 
extended  over  a  number  of  years  assumes  proportions 
of  very  great  comparative  magnitude.  It  may  be  also 
observed  that  precisely  similar  results  as  these 
were  obtained  in  reference  to  officers. 

When  troops  proceed  on  active  service,  the  wives 
of  soldiers  do  not  accompany  their  husbands ;  some 
provision  was  certainly  made  for  the  subsistence  of  those 
of  men  who  proceeded  to  the  Crimean — Indian — and 
China  expeditions,  but  a  scheme  has  yet  to  be  devised 
for  the  proper  disposal  of  women  and  children  under' 
Bimilar  circumstances. 
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CHAPTER  III. 

CRIME,  VICE,  PUNISHMENT. 


Cbimb  in  the  unny  and  in  civil  life — Dronkennefls— Annies  of 
ancient  Rome — Kum  in  the  annj  of  Britain — Effects  upon 
soldiers — Officers — Temperance — Spirits  and  malaria — Use  and 
ahnse  of  spirits — Numerous  cases  of  Drunkenness-^ Remedies — 
Beer — Light  wines  of  France — Tobacco — Yenerj — Punishments 
—Nomenclature  of  offences. 

Crime  in  the  Army  and  in  civil  life. — ^That 
offences  of  all  degrees  of  torpitade  are  committed 
throughout  the  army  is  unhappily  true.  It  is  difficult 
to  draw  a  comparison  between  the  frequency  and 
degree  of  crime  among  soldiers  and  the  corresponding 
class  in  civil  life ;  but  there  seems  every  reason  to 
believe  that  in  regard  to  crimes  against  property 
or  individuals^  the  soldier  is,  by  reason  of  the  strict 
surveillance  he  is  under,  prevented  from  entering  into 
combinations  such  as  are  practicable  among  civilians. 

It  is  also  fair  to  assume  that  this  discipline  con- 
duces to  the  formation  in  the  soldier  of  habits  of 
order  and  of  respect  to  constituted  authority,  which 
seem  to  regulate  their  conduct  after  they  have  ceased 
to  be  soldiers,  for  it  is  not  often  that  pensioners  and 
men,  who  have  taken  their  discharge  from  the  service,, 
are  concerned  in  serious  crimes  against  the  public.  In- 
deed, it  was  made  subiect  of  remark  at  the  time  that 
among  the  large  n^U  who  were  ^i«^  .t  the 
conclusion  of  the  Peninsular  war,  there  was  scarcely  a 
single  crime  imputed  to  them. 

Some  men,  undoubtedly  bring  with  them  into  the 
army  habits  of  crime  or  vice  in  which  in  civil  life 
they  had  been  nurtured,  or  into  which  they  had 
fallen ;  others,  there  is  reason  to  believe,  seek  in  the 
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indulgence  of  these  an  excitement  not  afforded  by  the 
ordinary  routine  of  military  life ;  and  some  undoubt- 
edly endeavour  to  find,  wnile  undergoing  the  just 
punishment  for  offences,  an  existence  more  congeni^  to 
their  tastes  than  is  realised  by  them  in  the  steady 
performaace  of  »  «,ldier'.  d.(/ 

There  do  occur  cases  among  soldiers  of  men 
committing  crimes,  with  a  view  that  they  may  them- 
selyes  be  put  to  death,  and  thus  escape  from  an  exis- 
tence which  to  them  has  become  intolerable.  These 
however  are  rare. 

Drunkenness. — The  most  prevalent  vice  among 
British  soldiers  is,  beyond  all  doubt,  that  of  drunken- 
ness. It  has  decreased  to  an  immense  extent  com- 
pared to  what  some  years  ago  was  the  case :  Sir  George 
Ballingall  related  how,  in  his  day,  soldiers  having 
swallowed  large  quantities  of  spirits  were  in  the  habit 
of  averting  with  more  or  less  success  the  indications 
of  intoxication,  by  drinking  large  quantities  of  vinegar 
or  solution  of  acetate  of  ammonia. 

Armies  of  ancient  Bome. — ^In  the  armies  of  ancient 
Borne  spirituous  liquors  were  unknown :  the  canteen 
of  every  soldier  was  filled  with  vinegar,  and  as  re- 
marked by  Dr.  Bush,  "  it  was  by  frequently  drinking  a 
small  quantity  of  this  wholesome  liquor  that  the 
Boman  soldiers  were  enabled  to  sustain  tedious  marches 
through  scorching  sands  without  being  subject  to 
sickness  of  any  kind.''  Vinegar  was  to  them  indis- 
pensable :  and  we  find  that  during  the  arduous  cam- 
paigns of  Napoleon  against  the  Arabs  in  Egypt, 
vinegar  was  mixed  with  the  brackish  water  found 
scantily  in  the  desert,  and  the  latter  thus  rendered 
palatable. 

Bum  in  the  Army  op  Britain. — Britain,  however, 
instead  of  declaring,  as  the  Bomans  did,  that  vinegar 
should  be  issued  on  foreign  stations  in  order  to  render 
bad  water  palatable,  directed  that  a  ration  of  rum 
should  be  issued ;  this  was  at  first  merely  sanctioned 
to  soldiers  as  a  privilege,  but  soon  came  to  be  con- 
sidered both  at  home  and  abroad  as  a  right. 
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Effects  upon  soldiees. — ^The  immediate  and  remote 
effects  of  over  indulgence  in  intoxicating  liquors  are 
discussed  in  every  work  that  bears  upon  Physiology 
or  Hygiene.  A  few  remarks,  therefore,  seem  all  that 
are  necessarj-  in  this  place  in  order  to  show  briefly 
what  is  the  nature  of  their  effects  upon  the  soldier. 

An  important  effect  is  the  liability  to  become 
attacked  with  any  epidemic  that  may  at  the  time 
prevail;  the  habitual  drunkard  has  a  tendency  to 
fatty  deposit  externally  and  in  the  viscera,  impairing 
the  functions  of  the  latter.  He  has  loss  of  muscular 
power,  anoemia,  dropsical  affections,  loss  of  memory, 
impaired  intellect,  and  periods  of  mental  depression, 
leading  him  at  times  to  commit  suicide. 

Dunng  actual  intoxication  he  is  Uable  to  suffoca- 
tion, and  in  India  to  heat  apoplexy :  phthisis  is  not  an 
infrequent  result  of  exposure  during  fits  of  drunken- 
ness ;  as  are  injuries  and  accidents  to  himself  and 
to  others  with  whom  he  may  come  in  contact.  Doubt- 
less much  of  the  venereal  disease,  that  prevails  to  the 
fearful  extent  it  does  in  the  army,  is  contracted  when 
the  soldier  is  more  or  less  intoxicated. 

It  is  not  often  that  a  soldier  comes  under  observa- 
tion suffering  from  those  secondary  effects  of  indulgence 
in  spirituous  liquors  that  constitute  alcoholismus. 
The  punishment  which  follows  one  debauch  enables 
the  system  to  recover  to  a  great  degree  from  it,  before 
another  comes  to  be  indulged  in. 

Officers. — Among  officers,  however,  circumstances 
are  not  always  so  :  in  them  complete  saturation  of  the 
system  with  the  poison  is  by  no  means  rare :  a  larger 
number  than  is  generally  supposed  die  or  are  sent 
home  from  abroad  from  this  cause. 

Temperance.- An  argument  not  infrequently  brought 
forward  in  regard  to  the  use  of  spirits  is,  that  a  moderate 
quantity  fortifies  a  person  against  fatigue — that  when 
he  has  been  exposed  to  wet  and  cold,  it  decreases  his 
chance  of  suffering  therefrom,  and  even  that  it  is  a 
protective  against  malaria. 
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In  practice  however,  it  is  found  that  the  power  of 
undei^ing  exertion  and  fatigue  out  of  doors  is  much 
diminished  even  in  temperate  climates,  but  particularly 
in  tropical.  Sportsmen  everywhere  eschew  the  use 
of  spirits  before  going  in  search  of  game,  and  during 
the  campaign  in  India  in  1857-8,  it  was  found  that 
when  cases  of  heat  apoplexy  occurred  on  the  line  of 
inarch,  the  subjects  of  the  attack  were  for  the  most 
part  men  who  had  come  fresh  from  a  debauch. 

There  are  many  medical  and  military  officers,  who 
with  this  knowledge  before  them  sttongly  advocate 
that  soldiers  in  India  should,  as  regards  drink,  be 
restricted  to  tea,  coffee,  and  non-intoxicating  beverages 
generally. 

That  temperance  in  drinking  as  in  all  other  indul- 
gences is  essential  to  health,  is  a  mere  reiteration  of  an 
acknowledged  fact.  This  is  very  different  however, 
from  running  into  the  opposite  extreme  of  complete 
abstinence:  but  the  difficulty  always  experienced 
in  dealing  with  soldiers  is  to  restrict  this  and  their  other 
indulgences  to  limits  of  moderation.  Let  us  hear 
what  Dr.  Moore  says  on  this  subject.  "  Where,"  says  he^ 
**  the  quantity  of  soUd  food  is  not  sufficient  to  supply 
the  waste  of  tissue  and  repair  the  wear  and  tear  of  the 
body — ^which  it  certainly  is  not  during  the  exhaus- 
tion and  loss  of  appetite  occasioned  by  intense  heat» 
certain  effects  arise  from  the  imbibition  of  alcoholic 
drinks" — "  these  effects  are  an  additional  tone  and 
impetus  imparted  to  the  physical  powers."  It  iurther 
retards  the  metamorphosis  of  tissue. 

To  have  these  effects  however,  the  alcohol  ought  to 
be  diffused  in  the  form  of  beer  or  wine,  for  except 
under  special  circumstances,  as  for  example,  continued 
exposure  to  wet  or  cold,  soldiers  are  most  unquestion- 
ably better  without  alcohol  in  the  form  of  spirits. 

Spirits  and  Malaria. — With  regard  to  the  issue 
of  a  spirit  ration  as  a  prophylactic  against  malaria, 
there  is  much  reason  to  believe  that  it  really  does  exert 
considerable  influence  as  such.     In  bye-gone  times  an 
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allowance  of  spirits  was  under  such  circtunstances 
given  to  soldiers  in  the  early  morning,  but  more  latterly 
was  interdicted  as  being  not  only  nnnecessaiy  but 
pernicious.  Among  the  native  Indian  troops  employed 
in  Bhootan  however,  and  at  the  very  time  these  remarks 
are  being  committed  to  paper,  this  measure  has  actuaUv 
been  adopted,  and  according  to  testimony  received, 
with  good  results. 

Use  and  Abuse  of  Spirits. — ^It  seems  desirable  to 
introduce  these  remarks  in  this  place,  with  a  view 
to  show  the  more  clearly  that  the  abuse — not  the 
legitimate  use  of  spirits — ^is  what  is  to  be  condemned, 
for  in  the  outcry  that  has  of  late  years  arisen  and  very 
properly  arisen  ^inst  the  vice  oi  dronkenness  in  thi 
army,  a  tendency  has  been  manifest  to  cany  the 
restriction  of  them  to  absolute  prohibition. 

NuBCEEous  GASES  OF  DRUNKENNESS.-Thus,  for  example, 
the  assumed  prevalence  of  habitual  indulgence  in  spirits 
among  soldiers  generally,  instead  of  among  a  com- 
parative few,  as  is  actually  the  case,  has  been  accepted 
as  a  sufficient  reason,  and  one  ever  at  hand  for  all  the 
diseases  to  which  they  are  subject,  whether  at  home  or 
abroad.  The  evil  has  been  deplored  in  many  a  terse 
and  epigrammatic  sentence,  and  many  has  been  the 
device  suggested  by  philanthropy  for  its  suppression. 

Some  writers  will  have  it  that  indulgence  in  spirits 
is  alone  the  cause  of  the  vast  mortality  among  our 
troops  in  India  as  compared  with  home :  others  attri- 
bute this  partly  to  the  same  cause,  and  partly  to 
an  assumed  over-indulgence  in  animal  food.  Sir 
Charles  Napier  however  struck  out  a  theory  of  his 
own,  assuming  in  the  first  place  that  India  is  in 
reality  not  an  unhealthy  countay, — and  in  the  second, 
that  climate  is  made  to  bear  the  sins  of  gin,  and 
crowded  barracks. 

Similar  causes  to  these,  either  singly  or  combined, 
exist  in  the  United  Kingdom,  and  even  to  a  greater 
extent  than  they  do  in  the  latter  country,  exerting 


(    M    ) 

upon  miiiieroiis  men  fhe  banefnl  effects  that  tutve 
be^i  dbeady  alladed  to.  Granting  that  in  India  an 
equal  efiect  results,  there  is  still  a  large  debtor 
account  against  the  country  in  sickness  and  mortality, 
and  this  can  only  be  satisfactorily  explained  by 
referring  it  to  those  influences  which  together  con- 
stitute climate. 

Not  is  this  increase  of  mortality  in  India  confined 
to  the  habitually  dranken.  The  sober  and  abstemious 
among  all  claims  of  occidental  foreigners  in  that 
coxmiary  are  affected  by  it,  as  are  persons  in  every 
position  in  life — both  sexes  and  all  ages ;  the  rate  of 
mortality  among  children  being  notoriously  higher 
than  among  adults.  Domestic  animals,  imported  frpm 
Britain  or  brought  to  tiie  plains  of  India  fix)m  the 
higher  Himalayahs,  have  iJso  an  increased  rate  of 
mortality  than  tiiey  were  liable  to  in  their  own  natural 
climate.  Hence  the  conclusion  is  fair  that  whatever 
be  the  actual  amount  of  sickness  and  mortality  that  are 
directiy  and  indirectly  attributed  to  spirit  drinking 
among  our  soldiers  in  India ;  and  that  it  is  consider- 
able is  at  once  granted — ^is  but  a  portion  only  of 
what  they  are  subject  to,  while  serving  under  the 
conditions  incident^  to  that  country. 

The  numerical  cases  of  dmnkenness  among 
soldiers  as  indicated  by  regimental  statistics  give,  as 
is  well  known  to  the  initiated,  an  exaggerated  im- 
pression of  the  actual  prevalence  of  the  vice,  inas- 
much as  one  man  being  intoxicated  four  times  during 
the  year  appears  there  as  four  cases  of  drunkenness. 
Thus,  if  there  be  one  habitual  drunkard  in  each  com- 
pany, the  "  cases''  of  this  vice  will  appear  as  if  forty 
persons  had  been  punished  on  that  account,  whereas 
there  would  in  leaixtj  have  been  but  ten. 

Again,  soldiers  have  very  seldom  the  opportuniiy 
of '"  sleeping  off ''  a  debauch  without  detection,  as  have 
artisans  and  many  others  in  civil  life,  and  hence  the 
difficulty  of  instituting  a  fair  comparison  between 
the  two   classes.     Hence  also  a  palpable  injustice 
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to  the  soldier  in  assuming  in  the  absence  of  proof, 
that  the  vice  of  drunkenness  is  more  prevalent  among 
his  class  than  it  is  among  corresponding  grades  of 
of  persons  in  civil  life. 

These  remarks  are  not  intended  in  any  way  to 
discourage  the  very  laudable  endeavours  now  being 
made  to  elevate  the  condition  of  the  soldier  generally : 
to  withdraw  and  wean  him  from  drunkenness  and 
other  vices  by  which  he  is  beset.  The  sole  object 
in  view  is  to  say  a  word  in  his  favor,  and  to  point 
out  to  persons  interested  in  his  well-being,  that  in 
reality  he  needs  their  good  offices,  in  this  particular 
respect  perhaps  less  than  many  a  poor  labourer  and 
artisan. 

Bemedibs. — ^In  endeavoring  still  further  to  lessen 
the  prevalence  of  drunkenness  among  soldiers,  it  would 
be  well  to  consider  what  measures  are  practicable  rather 
than  those  that  are  theoretical.  Thus  ihe  kind  of  men 
who  form  the  bulk  of  the  army  should  be  considered ;  as 
should  also  their  natural  tastes  and  failings — the  exis- 
tence among  them  of  a  certain  amount  of  recklessness 
of  character,  and  the  fact,  that  a  soldier  must  and 
will  have  excitement  of  some  kind ;  if  not  in  one 
shape,  he  will  in  another. 

In  India  much  has  already  been  done  to  diminish 
drunkenness,  among  the  soldiers,  and  with  very  con- 
siderable success.  Bestrictions  have  been  placed 
upon  the  issue  of  spirits  in  regimental  canteens,  and 
by  the  establishment  of  Institutes,  gymnasia,  reading, 
and  coffee-rooms,  endeavours  have  been  made  to  wean 
them  from  such  indulgence. 

Beer. — The  issue  to  the  soldier  of  excellent  beer  at 
a  moderate  rate,  has  also  been  designed  with  a  view  to 
diminish  the  taste  for  rum :  and  assuredly  there  has 
been  of  late  years  great  decrease  in  the  quantity 
of  the  latter  consumed.  In  a  sanitary  point  of  view, 
however,  the  complete  success  of  the  measure  is 
open  to  question ;  a  soldier  may  obtain  at  noon 
or  soon    tiiereafter    a    pint    of  beer,  and  an  equal 
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quantity  in  the  evening :  probably  he  is  not  thereby 
rendered  intoxicated  in  the  sense  he  would  be  by 
spirits ;  but  that  he  is  more  or  less  '^  muddled/' 
especially  in  the  hottest  part  of  the  year,  is  made 
manifest  by  his  suffiised  heavy  eye,  flushed  face, 
perspiring  surface,  and  unintellectual  stare.  The 
man  has  probably  eschewed  spirits,  bul  in  avoiding 
Sylla,  has  he  not  been  wrecked  upon  Carybdis  ?  Let 
his  liability  to  congestive  disease  be  the  reply. 

Light  wines  op  Feance. — ^We  learn  that  when 
Britain's  standing  army  was  first  put  upon  that 
footing,  an  allowance  of  Ught  wine  of  Prance  formed 
part  of  the  soldier's  daily  ration.  This  doubtless  ceased 
to  be  so  when  by  enaefonent,  the  wines  of  Bordeaux 
had  to  give  place  to  those  of  Lisbon  and  Oporto,  nor 
would  it  now  be  easy,  if  practicable  at  all,  to  re-estab- 
lish a  taste  for  the  former.  The  experiment  is  one 
however  which  well  deserves  a  trial,  for  if  soldiers 
<^uld  be  induced  to  partake  of  these,  especially  in 
the  tropics,  not  only  would  the  evils  of  intoxication 
be  obliterated,  but  wines  of  this  description  would 
lye  a  most  grateful  beverage,  and  be  found  refreshing 
-without  having  the  heating  efiect  of  spirits  or 
semi-narcotic  effect  of  beer. 

Tobacco. — That  over-indulgence  in  tebacco  is  among 
soldiers  a  fertile  source  of  disease  is  readily  admitted. 
Irregular  action  of  the  heart,  general  "  nervousness," 
and  impaired  activity  of  intellect  are  all  more  or  all  less 
produced  by  this  vice  or  habit,  whichever  it  may,  with 
^eatest  propriety,  be  called. 

Much  may  and  has  been  done  te  lessen  the  vice  of 
'drunkenness.  Li  respect  to  this  one  however,  coercive 
measures  must  eventuate  in  failure  ;  perhaps  advice 
and  argument  may  have  some  influence,  but  it  is  to  be 
feared  the  practice  must,  for  the  present,  be  looked  upon 
and  accepted  as  a  condition  natural  te  the  soldier. 

Vbneey. — ^Venery  is,  beyond  aU  question,  the 
Tice  which  destroys  the  military  efficiency  of  the 
^^reatest  number  of  men,  while  it  brings  the  sufferers 
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themselves  to  premature  death,  c»*  embitters  years  of 
their  existence. 

In  England  the  soldier  is  everywhere  exposed  to 
its  alliirements :  whether  in  garrison  towns,  he  stroll 
a  little  distance  from  his  bajrrack  gate — ^visit  the  tap- 
room in  the  nearest  street — or  enter  the  temperance 
coffee-room, — ^for  nnder  these  and  oth^  forms  of 
disguise  do  brothels  exist. 

On  foreign  service,  and  especially  in  India,  the 
liability  of  the  soldier  to  disease  from  this  cause  is  so 
great  tiiat  the  most  wary  often  become  its  subjects. 
There,  by  recent  calculations,  out  of  the  British  force 
by  which  the  country  is  held,  it  is  found  that  the 
equivalent  of  two  regiments  is  constantly  non- 
effective  from  this  cause. 

At  home  and  in  India  however,  measures  have  been 
enacted  with  a  view  to  diminish  the  disease  among 
soldiers :  in  the  United  Kingdom  little,  if  anything, 
can  be  individually  done  with  this  object  by  the 
army  medical  officer :  not  so  abroad  however.  There 
he  can  m  concert  with  his  commanding  officer  devise 
measures  to  place  in  quarantine  the  women  who 
propagate  the  disease ;  and  this  is  the  shortest  as 
well  as  the  surest  means  towards  its  suppression. 

Punishment. — In  considering  from  a  Hygienic  point 
of  view,  the  punishment  of  soldiers,  a  veiy  few  remarks 
only  seem  to  be  necessary  in  this  place. 

"  If  Laws,"  says  a  writer  on  the  subject,  "  are  not 
enforced,  it  would  be  far  better  that  none  were 
promulgated,"  what  can  be  more  farcical  than  to 
threaten  daily  when  the  soldier  is  convinced  at  the 
time,  that  it  is  but  a  threat.  Hence  he  proceeds  day 
after  day  in  irregularities  which  ultimately  lead  him 
to  the  commission  of  the  graver  offences,  and  to  the 
penalties  that  follow  thereupon :  or  if  he  happen  to 
escape  either  of  them,  his  own  health  or  perhaps  life 
is  made  to  suffer  from  his  persistence  in  a  course  that 
might  at  the  outset  have  been  checked,  had  strictness 
been  exercised  at  the  fitting  time, 
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While  the  degree  of  punishment  awarded  should 
be  in  strict  proportion  of  that  of  the  offence  com- 
mittedy  the  soldier  ought  to  be  made  to  know  that 
the  punishment  is  certain ;  perhaps  no  circumstance 
tends  so  much  to  the  prevalence  of  crime  in  a  regi- 
ment as  caprice  or  uncertMnty  on  the  part  of  com- 
manding  officers  in  awarding  punishment.  For  under 
these  circumstances  soldiers  will  and  do  fall  into 
crimes  on  the  mere  chance  of  escaping  punishment ; 
whereas,  the  certainty  of  being  pumshed  would  make 
them  hesitate  before  giving  way  to  their  desires. 

Nomenclature  of  Offences. — In  the  nomenclature 
of  offences  committed  by  soldiers,  there  exists  much 
room  for  improvement :  thus  offences  against  persons 
or  property,  and  those  that  merely  involve  the  indi- 
vidual himself  are  alike  in  military  phrase  designated 
crimes.  Hence  what  is  called  the  military  character 
of  a  soldier  is  no  criterion  of  his  moral  worth. 

A  soldier  who  is  u  certain  number  of  times  con- 
victed of  being  intoxicated — ^being  slovenly  in  the 
ranks  or  inattentive  on  parade,  and  another  who, 
although  none  of  these,  has  been  guilty  of  violence 
to  others,  of  theft,  or  other  offence  against  society, 
are  alike  described  as  men  of  bad  or  indifferent 
character. 
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CHAPTER  IV, 


EATIONS. 


QrAHTiTiSB  of  Food  required — Nutritive  values— Evib  of  under- 
feeding— The  present  ration — Extra  messing — Variety  neces- 
sary— Meals— Vegetables — At  home  and  in  tropics — Food  of 
Natives — Alimentary  constituents — Means  of  cooking — And 
food  on  line  of  march — Salt — Meat  consumed  in  London — By 
array  in  India — Size  of  Cattle — Signs  of  good  meat — Of  bad- 
Diseases  produced — Diseases  of  animals — Meat-ration — Bread. 

Quantities  required. — ^According  to  the  latest 
writers  on  the  subject  of  food,  each  pound  weight  of  the 
body  requires  about  0  15  ounce  of  water-free  food,  and 
0.5  ounce  of  water;  these  being  equivalent  to  l-105!li 
of  the  person's  weight ;  or,  for  an  adult  daily,  about 
5  ounces  of  flesh  forming,  and  35  ounces  of  heat 
giving  food. 

According  to  chemical  ingredients,  he  requires  275 
to  280  grains  of  nitrogen,  8,500  to  4,500  of  carbon, 
and  400  to  600  of  salts ;  or,  of  albuminates  4'587 
ounces,  of  olaginous  2*964  ounces,  of  hydrocarbons 
14*257  ounces ;  and  of  salts  one  ounce. 

As  regards  absolute  quantity,  a  healthy  man, 
between  20  and  30  years  of  age  and  about  1 50  pounds 
in  weight,  during  ordinary  work,  requires  40  ounces  of 
solid  food ;  that  is,  containing  its  water  of  composi- 
tion ;  the  range  being  from  34  to  46  ;  and,  in  addition 
50  to  80  ounces  as  water,  tea  or  beer :  the  whole  being 
equal  daily  to  aboutl-23'*orl-25*  part  of  the  weight 
of  the  man's  person. 

If  exertion  be  great,  he  requires  much  greater 
quantities  than  are  here  noted ;  so  he  does  also  if  the 
food  be  indigestible. 

As  is  well-known,  the  articles  of  food  most  relish- 
ed  are  very  different  in  different  individuals.  One  of 
Uie  necessities  of  military  life  however,  is  that  the 
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food  of  the  mass  has  to  be  considered  rather  than  the 
tastes  and  desires  of  individuals. 

IJUTRiTiYE  VALUES. — It  is  but  repeating  a  truism 
to  observe  that  not  only  does  the  amount  of  actual 
nutriment  differ  in  different  kinds  of  food,  but  their 
value  as  food  depends  in  a  great  measure  upon  their 
capability  of  undergoing  assimilation. 

In  some  instances  the  readiness  with  which  assimi- 
lation takes  place,  d(^nds  not  so  much  upon  the 
nutritive  value  of  the  article  itself,  as  upon  the  bodily 
condition  of  the  person  using  it.  In  others,  the  assimi- 
lation of  it  is  accelerated  by  intermixture,  perhaps, 
with  other  articles,  neither  of  which  singly  is  more 
readily  assimilated  than  itself. 

Various  illustrations  of  this  are  readily  given.  It 
is  said,  for  example,  that  in  a  temperate  climate,  a 
man  working  steadily  eliminates  8  to  10  ounces  of 
carbon  daily.  The  source  of  this  carbon  is  chiefly 
fhe  muscular  tissue  and  fat.  Hence,  a  ready  expla- 
nalion  of  the  increased  quantity  of  food  required 
under  such  circumstances,  and  of  the  immediate  relief 
from  fatigue  obtained  by  using  a  carbo-hydrate  as 
beer  ;  that  being  one  of  the  most  readily  assimilated 
articles  of  diet  under  such  circumstances. 

So  again,  oleaginous,  saccharine,  and  starchy  ele- 
ments, which  are  themselves  readily  converted  into 
fat,  are  rendered  still  more  so  by  the  addition  of 
alcohol  in  some  form  to  them  in  the  stomach.  Hence, 
also  the  fact  mentioned  by  Dr.  Jones,  long  ago,  that 
two  ounces  of  suet  would  afford  more  nourishment 
than  eight  or  ten  of  lean  meat.  He  very  naturally, 
therefore,  recommended  that  troops  on  long  marches 
take  with  them  fat  pork,  biscuit:  and  that  under 
certain  circumstances,  they  be  allowed  a  small  quantity 
of  spirits. 

TVuly,  therefore,  there  exist  scientific  reasons  for 
the  preference  shown  by  the  English  hard-worked 
labourer  for  his  bacon  and  his  home-brewed  ale.  He, 
» iB  weU  known,  practically  finds  his  pork  more 
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iMijklsfying  and  tii^^ore  more  eeoacmiical  than  beof 
or  mutton. 

Whateyer  theories  may  be  ^itertained  in  regard  to 
the  quantity  of  food  that  a  soldeir  ought  to  have,  tiie 
principle  which  should  guide  the  army  medical  officer 
is  to  run  no  risk  of  enfeebling  them  by  insufficient 
food,  whether  as  regards  quantity  or  quality. 

Soldiers  must  not  be  undsr-fed. — On  active 
service,  very  disastrous  results  may  follow  upon  in- 
sufficient supply  of  food,  of  which  numerous  illus- 
trations occur  in  the  annals  of  campaigns.  Dr.  Jackson 
gives  one.  He  states  that  the  attack  by  the  Americans, 
on  Canada,  in  1813  failed,  the  sickness  on  that 
occasion  amounting  to  1,800  men  in  a  force  of  2,500. 
The  nature  of  the  disorder  is  stated  to  have  been 
gangrenous,  or  probably  more  correctly  scorbutic; 
the  cause  of  it  having  been  damaged  grain  and 
damaged  beef. 

According  to  Mr.  Alcock,  the  men  of  the  British 
Legion,  under  Sir  De-Lacy  Evans,  were  literally 
starved  on  their  rations,  nominally  a  pound  and  half  of 
bread  and  a  pound  of  meat ;  but  which,  when  served 
out  was  often  not  more  than  four  or  six  ounces  of 
solid  meat.  This,  he  states,  formed  a  very  prominent 
cause  of  a  startling  mortality. 

The  present  Ration. — ^Not  only  are  soldiers  who 
.are  under-fed  rendered  incapable  of  severe  exertion  and 
liable  to  become  attacked  by  disease,  but  it  is  now  well 
iknown  that  deficient  food  induces  a  desire  for  tobacco, 
•and  what  is  worse,  for  strong  drinks :  and  yet  it  was 
not  till  1845,  that  he  was  permitted  to  have  his  present 
evening  meal,  insufficent  although  it  be.  Previous 
to  that  he  breakfasted  at  8  a.  m.  dined  at  I  p.  m.,  and 
had  nothing  in  the  interval,  save  what  he  himself 
purchased. 

But,  with  the  ration  of  the  soldier  improved,  as  it 
has  of  late  years  been,  it  is  still  insufficient  for  the 
requirements  of  his  system  on  active  service,  and  the 
i];uantity  of  meat  contained  in  it    too  small  for  the 
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tecpairemesAB  of  the  young  lecaruit  iwhile  imdefgoing 

Oa  Senrice,  the  quantity  of  food  is  inereased,  but 
Urn  ia  not  practicable  unddr  other  circumstances ;; 
8o  that  8oldi.ers  have  to  purchase  from  their  own 
resources,  articles  oi  food  that  they  requre  beyond 
iheir  ratiooM^^  and  if  they  happen  to  be  in  debt, 
as  is  often  the  case  this  may  be  impossible,  in 
wiuch  ease  they  absolutely  undergo  partial  starvation. 

EzT9A  Mbssing. — ^The  system  of  extra  messing  is^ 
now  encouraged  as  much  as  possible,  and  no  doubt  it 
is  better  for  a  soldier  to  expend  whatever  spare  money 
he  has  in  this  manner,  whether  it  be  in  providing  him^ 
self  with  articles  of  delicacy  in  his  own  barrack  room, 
or  at  the  cofi^^room  attached  to  the  regiment,  thai) 
in  drink,  tobaeco,  or  excess.  Yet,  it  seeme  to  me  that 
the  soldier's  ration  ought,  under  all  circumstances,  ta 
be  rendered  sufficient  for  him  without  the  necessity, 
en  his  part,  of  purchasing  articles  that  he  can  ill 
afford ;  and,  if  in  debt,  he  absolutely  cannot. 

Variety  nscbssabt- — ^Not  only  is  abundant  quantity 
and  good  quality  of  food  necessary,  but  so  abo  is 
variety.  "  Health,"  aceording  to  Dr.  L.  Beale,  "  can- 
Bot  be  long  sustained  on  any  one  elementary  prin- 
ciple." "  Animals,  after  a  time,  become  so  disgusted 
with  being  limited  to  one  article  that  they  prefer 
starvation  to  such  food." 

We  see  this  exemplified  in. all  dietaries  adopted  by 
those  of  the  poorer  classes  who  have  the  power  of 
choosing  for  themselves ;  and  Dr.  Parkes  would  add 
to  the  ration  of  the  soldier  precisely  the  articles  that 
experience  has  taught  the  poorer  artizans  are  most 
necessary  for  healiJk ;  namely,  bacon,  butter,  cheese, 
a  large  use  of  fat  or  oil  in  cooking,  and  the  use  of 
beans  or  peas. 

In  India,  the  best  means  of  obtaining  for  the  soldier 
variety  in  diet  has  for  a  considerable  time  back  occupied 
the  attention  of  the  authorities,  and  various  bills  of 
£^re  framed  with  this  object  have  been  prepared. 
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According  to  one  of  tliem  the  soldier's  round  of 
dishes  would  consist  of  soup  and  boiled  beef  on  one 
day.  Next  day,  pies  and  curries  ;  the  third — ^baked 
joints  with  potatoes  under  them ;  the  fourth — soup, 
salted  meat  with  "  dhall"  or  peas  pudding. 

According  to  another  and  more  ambitious  carte,  he 
might  have,  a,  a  ration  of  beef,  onions,  rice  and  pump- 
kins ;  6,  beef,  onions,  rice  and  sweet  potatoes ;  c,  beef, 
onions  and  yams ;  d,  beef,  rice  and  yams ;  e,  salt  beef 
and  yams  ;  soup  or  puddings  being  superadded. 

We  see  with  what  readiness  French  troops  can 
obtain  various  materials  for  a  meal  and  in  America, 
the  soldiers  of  the  civil  war  were  able  to  pick  up 
wholesome  weeds  whereof  to  make  savoury  dishes. 
In  India  this  might  also  be  done,  but  to  render  it 
practicable  would  require  a  certain  amount  of  scientific 
knowledge. 

Meals. — ^It  is  now  considered  advisable  that  in 
tropical  countries,  where  soldiers  have  to  e^o  on  duty 
in  the  early  morning,  they  have  a  cup  of  coffee 
before  going  out.  Under  some  circumsl^ces  also, 
a  midnight  meal  of  coffee  and  bread  may,  with 
advantage  be  given  to  men  on  guard.  This  was 
done  in  1860,  at  Hong-Kong,  and  with  the  best 
results  as  regards  health. 

Until  very  recently,  the  principal  meal  was  given 
in  India  to  soldiers  at  1  p.  m.,  and  in  some  regiments 
the  soldiers  were  permitted  to  have  immediately 
after,  their  ration  of  spirits.  The  results  were 
fatal :  heat  apoplexy  was  of  frequent  occurrence.  By 
recent  orders,  however,  it  has  been  directed  that  the 
men  have  breakfast  at  half-past  8  a.  m„  dinner  at 
half-past,  2  p.  M.,  and  tea  after  evening  parade.* 

Vegetables. — The  importance  of  v^etables,  as  part 
of  the  dietary  of  the  soldier  is  much  insisted  upon  by 
the  American  sanitary  commission.     **  We  find,''  says 

*  While  these  pages  are  passing  through  the  press,  this  order  has 
nnderf^one  some  modification.  The  hour  at  which  soldiers  in  India 
dine  has  heen  left  to  the  discretion  of  commanding  officers.  This 
change  is  to  be  regretted. 
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the  Commission,  **  in  the  absence  of  a  vegetable  diet,  a 
cause  for  a  great  part  of  tbe  mortality  of  our  troops ; 
both  after  l^e  receipt  of  wounds  and  from  disease. 
Indirectly  it  may  account  for  suppuration,  gangrene, 
dysentry,  fever,  rheumatism,  &c.,  and  we  fully  believe 
that  one  barrel  of  potatoes  per  annum  is,  to  the 
Government,  equal  to  one  man." 

One  of  the  Commission's  Inspectors  suggests  that 
when  neither  fresh  potatoes  nor  onions  can  be 
furnished  the  troops  should  be  supplied  with  pickled 
onions  and  cabbage;  and  also  with  potatoes  cut  in 
slices  and  packed  in  molasses,  to  be  eaten  raw,  as  is 
the  practice  of  sailors. 

Yeiymany  instances  are  given  of  the  improved 
health  of  the  troops  and  disappearance  of  incipient 
scurvy  as  soon  as  vegetables  could  be  procured, 
aided  by  increased  attention  to  cooking  and  to 
unproved  arrangement  for  sleeping. 

This  is  valuable  testimony,  and  with  other  evidence 
in  the  same  direction  should  show  how  necessary 
it  is  that  soldiers  on  service  be  supplied  witn 
sufficient  quantities  of  vegetables :  this  however, 
should  be  done  by  the  Commissariat  as  is  the 
ease  in  India.  In  the  Crimea  and  elsewhere  the 
soldier  was  left  to  get  vegetables  as  best  he  could, 
or  not  at  all. 

In  many  parts  of  India,  at  the  Cape  of  Good 
Hope,  and  at  other  foreign  stations,  it  is  foimd  that 
a  scorbutic  diathesis  is  engendered  in  consequence 
of  the  deficiency  of  vegetables  ;  and,  in  America 
so  grave  were  the  evils  that  arose  from  want  of 
vegetables,  that  those  fanners  who  had  no  other  means 
of  aiding  the  belligerents,  were  urged  to  cultivate  and 
send  bo  tiie  front,  cabbages  and  other  anti-scorbutic 
vegetables. 

At  stations  in  India  where  the  supply  of  fr^sh 
v^etables  failed,  it  was  customary  to  give,  as  a 
substitute,  an  allowance  of  ground  lentils.  This, 
on  account  of   the  albumen  contained  in    it,  was 
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doublieai  lo  some  eittent  %  sabAitote ;  but  only  lo  a 
small  extent.  More  leoenidy,  however,  yarious  eiig«* 
gestions  have  been  made  in  regard  to  the  best  plan 
to  secure  for  ^he  soldiers  fresh  v^etables  throughout 
liie  year;  or,  when  tiiat  is  impracticable  to  enable 
them  to  obhun  preserved  or  pickled  vegetables^  or 
Lime  juice. 

Every  en6ouxagement  has  been  held  ovt  for  soldiers 
and  others  to  cultivate  gardens,  and  Government 
even  goes  so  far  as  to  promise  various  kinds  of  seed 
gratis  for  people  who  do  so. 

Theo&t  of  nations  at  homb  and  in  ths  tropics. — 
It  is  a  favourite  theory  among  some  eminent  writers 
that  the  quantity  of  food  consumed  by  the  soldier 
in  a  temperate  climate  is  altogether  too  large  for 
a  tropical  one,  that  the  food  used  by  the  natives 
may  be  considered  as  being  that  which  is  best 
adapted  to  their  conditions^  and  that  the  rations  of 
tiie  troops  living  in  that  climate  should  be  suited  to 
that  standard  as  much  as  possible. 

With  regard  to  Ihe  first  of  these  assumptions,  it 
may  be  assa^d  in  the  words  of  the  President  of  the 
Sanitary  Commission  for  Bengal,  that  all  that  has  been 
said  on  the  subject  is  purely  theoretical, — and  has  no 
value  for  practical  purposes.  We  know  also  that 
hepatic  disease — one  of  the  results  usually  believed 
to  arise  from  supposed  over-feeding  soldiers,  occurs 
among  herbivorous  animals  imported  into  India, — 
although  no  over-feeding  is  ever  assigned  to  them. 

Food  op  natives. — As  regards  the  food  of  natives-*- 
we  find  that  Aborigines  of  similar  latitudes  partake 
of  very  different  descriptions  of  food.  Thus^  iu 
tropical  Africa  and  China  they  are  large  eaters  of 
flesh ;  in  tropical  India  are  more  or  less  completely 
restricted  to  rice  and  melons.  We  find,  moreov^, 
that  religious  prejudices — capabiEties  of  soil — agri- 
cultural requirements  and  financial  circumstances 
of  a  people  have  more  influ^ice  in  deci^ng  the 
oaiaire  of  itheir  food^  than  mere  4egree  df 
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Nor  can  we  adopt  the  theory  that  the  food  used 
by  the  aborigines  is  that  most  suited  for  their  own 
sanitary  requirements— far  less  for  the  requirements 
of  foreigners  in  the  country ;  thus  while  it  is  stated 
that  thousands  of  Irish  live  upon  potatoes  and  milk 
and  millions  of  Hindoos  on  rice,  we  learn  that  the 
former  are  of  low  stature — ^have  pot  bellies  and  bow 
legs,  whilst  their  open  projecting  mouths,  prominent 
teeth,  exposed  gums,  advancing  cheek  bones  and 
depressed  noses  bear  barbarism  on  their  very  front. 

In  reference  to  the  latter,  those  who  are  restricted 
to  the  diet  named  soon  become  diseased,  acquire  pot 
bellies, — and  show  the  signs  of  starvation  in  every 
feature,  so  that  from  neither  of  these  examples  do 
we  gather  encouragement  to  adopt  the  diet  of  the 
natives.  On  the  contrary  we  know,  that  so  soon  as 
either  can  afford  better  fare  it  is  speedily  adopted. 

But  whatever  theory  may  say  on  the  subject,  the 
fact  is  that  the  soldier  will  not  change  his  habits, 
and  perhaps  when  it  is  borne  in  mind  that  having 
these  habits,  whether  good  or  bad,  he  maintains  his 
physical  superiority  over  Her  Majesty's  enemies,  there 
ceases  to  be  any  strong  reason  on  this  ground  for 
change  were  it  otherwise  practicable. 

Alimentary  Constituents. — It  is  important  to 
note  the  differences  in  the  relative  proportions  of 
alimentary  constituents  of  the  diet  of  the  soldier  at 
home  and  in  India.  This  is  accordingly  done  in  the 
following  tables  compiled  from  Dr.  Parkes's  work : 
thus  the  ration  consists  of — 


At  home. 

In  India. 

Water                    ...oz 

38-88 

oz.    30-07 

Nitrogenous     sub- ) 
stances             ... ) 

8-86 

4-36 

Pat 

1-30 

1-38 

Carbo-Hydrates    . . . 

17-35 

14-47 

Salts     ... 

-80 

1-54 

Total  62-19  51-82 
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ConBequenily,  the  ntion  of  the  soldier  in  India 
is  nearly  one-sixth  less,  as  regards  nutritiye  elements 
than  it  is  at  home. 

To  render  this  still  more  clear,  the  following  table 
has  been  compiled  from  the  same  source : — 


Water. 

Nitro- 
genons. 

Fat 

Carbo* 
Hydratei^ 

Salta. 

Abtiolss  01 
Ratios. 

1 

7-2 

a 

i 

o 

m 

1.44 

• 

.51 

a 

1-92 

• 

m 

•8 

1-07 

B 

NX 

•164 

4 

Mess         •«•       ••• 

9-6 

— 

— 

•2 

llTOWl          •••         ... 

9*6 

6-4 

1-92 

1*28 

*86 

-24 

11^78 

7^8 

.612 

•2 

Potatoes.    ..*        M. 
Other  Vegetablee  .. 

11*84 
7-28 

16-6 

-24 

•16 

■96 

-02 
•04 

■04 

6-76 
*46 

•93 

•020 
060 

•a 

Kioe           *••        ••• 

— 

-4 

-2(^ 

— 

•03 

— 

6-83 

— 

.02 

JBUiK            •••         •■< 

9-92 

— 

•I 

— 

*0« 

- 

•13 

— 

•016 

.— 

Sugar        •••       ••• 

0D4 

-076 

— 

— 

— 

1-28 

2-41 

•006 

•012 

EMlv,                ..•           ••• 

— 

— 

— 

^^ 

— 

1*88 

— 

— 

-26 

-808 

1" 

Total  oia. 

38*88 

dOt>76 

6*86  14-66  ll'dO 

17'8o 

14*47 

1-642 

Thus  we  observe  that  the  ration  is  slightly  more 
nitrogenous  in  India  and  less  rich  in  starches  than  at 
home. 

Means  op  Cooking. — ^XJntil  very  recently  there 
was  but  one  method  of  cooking  soldiers'  rations 
adopted  in  the  United  Bangdom, — ^namely  that  of 
serving  them  as  boiled  beef  and  soup ;  nor  are  there 
wanting  officers  who  affirm  that  the  excellent  soup 
prepared  in  former  days  compensated  for  many 
so-called  improvements  of  the  present.  Napoleon  had 
an  idea  that  good  soup  ''  made"  the  soldier^  and  Sir 
George  Ballingall  coincided. 

Only  in  India,  however,  do  the  means  remain  still 
defective.  There  they  are  of  the  rudest  order,  the 
kitchen  is  a  small  square  out-house  often  without  a 
chimney  and  by  no  means  clean.  Boilers  and  ovens 
there  are  none ;  or  if  any  of  the  latter  exist,  they 
cannot  be  used  by  reason  of  their  construction,  being 


..■  Illl  —  ^^^'^'.^^Jiyi^— ..^p. 
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on  a  plan  which  mnst  necessitate  too  great  consump- 
tion of  fuel. 

Until  recently  in  all,  and  even  still  in  some  regi- 
ments, each  man's  dinner  was  cooked  separately, — ^and 
served  np  in  the  vessel  in  which  it  had  been  prepared. 
Jtfen  did  not  necessarily  dine  together,  but  now  they 
must  do  so.  The  practice  indeed  which  existed  in 
the  Boman  army  under  Titus,  of  the  troops  messing 
together,  is  being  introduced  among  the  Indian  forces 
in  the  latter  half  of  the  nineteenth  century. 

Food  and  Cooking  on  the  March. — The  most 
convenient  method  of  cooking  on  service,  and 
specially  during  active  operations,  is  to  make  a 
stew  of  the  meat  with  such  vegetables  as  are  procur- 
able :  rice,  barley,  flour  or  even  bread  can  be  readily 
mixed,  and  thus  a  wholesome  and  even  savoury  meal 
be  at  all  times  available  for  the  men.  In  Indian  warfare 
this  is  especiaUy  applicable,  and  was  in  fact  the  plan 
adopted  in  some  forces  at  least,  during  the  mutiny 
campaign. 

If  under  any  circumstances  a  soldier  has  to  carry 
his  own  foocC  he  can,  if  provided  with  materi^ 
prepared  for  the  purpose  in  a  concentrated  form,  take 
with  him  sufficient  for  seven  days.  In  such  a  case 
the  material  ought  to  contain  250  grains  of  nitrogen 
and  ten  ounces  of  carbon  ;  to  obtain  which,  20  to  30 
ounces  of  concentrated  food  are  necessary ;  that  is, 
water-freed  food. 

With  the  means  available  in  India  of  feeding 
troops  under  almost  the  most  adverse  circumstances, 
measures  that  are  absolutely  necessary  under  certain 
conditions  in  European  or  American  warfare  are  not 
likely  to  be  required  in  that  country,  where,  as  was 
actually  practised  during  some  of  the  operations 
connected  with  the  Sepoy  mutiny,  cattie  and  sheep  were 
driven  along  in  the  rear  of  columns,  and  killed  during 
the  short  daaly  halts  that  were  necessary. 

BlLEAKFAST  ON  THE  LiNE  OF   Ma&CH. ^Dr.     JacksOU 

strongly  ui^s  the  propriety  of  breakfasting  before 
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commencing  a  march.  His  experience  wa<i  however 
confined  to  countries  where  it  is  not  necessary 
that  the  march  be  got  over  so  early  as  in  India. 
One  of  his  suggestions  however,  might  be 
readily  adopted  in  that  or  any  other  country  where 
men  either  on  active  service  or  on  ordinary  marches 
become  faint  and  exhausted  from  fatigue.  It  is  that 
before  starting,  they  take  in  their  haversacks,  a  piece 
of  bread,  and  a  bit  of  cheese.  Cheese  has  indeed  not 
been  usually  issued  as  a  ration  for  troops.  A  quantity 
was  sent  out  to  China  for  the  use  of  those  engaged 
there  in  1860,  but  it  was  never  given  to  them.  There 
is  no  reason,  however,  why  a  certain  quantity 
preserved  in  tin  should  not  form  part  of  the  stores  for 
an  army. 

Salt. — ^A  very  indispensable  article  to  comfort  to 
have  on  a  campaign  is  salt ;  a  very  valuable  su^estion 
once  given  to  the  writer  by  an  old  officer  who  had  seen 
much  service  in  the  Peninsula,  was  always  to  have  in 
the  haversack  while  in  the  field  a  small  phial  of  salt. 
Thus  at  any  time  any  morsel  obtained  may  be  rendered 
palatable  and  fit  for  food :  and  if,  as  has  actually 
happened,  the  supplies  should  accidentaly  fall  into 
the  hands  of  the  enemy  and  it  becomes  necessary  to 
kill  meat  for  use,  he  who  is  provided  with  salt  may 
enjoy  his  stake  or  chop  with  comparative  relish. 

Meat  consumed  in  London. — Some  idea  of  the 
enormous  quantities  of  animal  food  consumed  in 
England  may  be  obtained  from  the  recorded  number 
of  animals  slaughtered  in  London  alone.  Thus 
in  the  latter  half  of  1863,  we  learn  that  London 
devoured  3,127  cows — 761,070  sheep  and  lambs-^ 
14,822  calves — and  17,550  pigs. 

Twice  these  numbers  would  represent  the  con- 
sumption for  the  whole  year. 

The  number  of  cattle  required  for  Calcutta  and  its 
environs  amount  to  about  80,000  annually. 

By  Army  in  India. — The  average  strength  of  the 
Army  in  Bengal  may  be  taken  at    42,000   including 
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eifectiyes  and  men  in  hospital ;  or  30,000  effectives. 
According  to  the  Commissariat  Commission,  the  annual 
requirements  of  this  force  are  11,009  head  of  cattle,  and 
195,590  sheep  ;  and  it  may  be  interesting  to  note  in 
this  place  a  few  particulars  with  reference  to  the 
expense  to  Government,  incurred  on  account  of  this 
cme  item  of  food. 

The  entire  stoppage  on  account  of  ration  in  India, 
amounts  to  Us.  6-5-4  per  month,  while  Government 
actually  pays  Es.  9-5-5*  or  about  £175,000,  on 
account  of  the  British  force  in  Bengal  alone  ;  a 
proposal  was  made  by  the  Commissariat  Commission 
that  oxen  intended  for  soldier's  beef,  and  sheep  intended 
for  their  use,  should  be  stall-fed  for  a  period  of  six 
months.  To  effect  this  improvement,  however,  would 
subject  the  Government  of  the  country  to  an  extra 
expense  of  upwards  of  £18,764,  making  an  aggregate 
for  beef  of  £362,674,  or  about  £  9-6  per  man  per  annum. 
Size  or  cattle. — It  is  to  be  observed,  that  a 
very  great  difference  exists  between  the  size  of 
cattle  and  sheep  in  England  and  in  India,  thus  a 
bullock  in  England  weighs  ...  lbs. 600  tofts. 800 

In  India 

A  cow  in  England 

In  India         

A  sheep  in  England 

In  India* 

The  animal  to  be  slaughtered  should  be  in  good 
health,  have  a  proper  proportion  of  fat ;  the  muscles 
should  be  firm  and  elastic,  the  skin  supple ;  the  hair 
in  good  condition ;  the  eyes  should  be  bright,  the 
mucous  membrane  of  the  nostrils  red  and  moist,  the 
muscle  moist ;  the  tongue  not  protruding. 

In  England,  cattle  are  carefully  fed  for  the  Shambles. 
It  is  not  so  in  India  however :  and  in  that  country,  strict 
measures  are  necessary  to  ensure  that  the  animals 
intended  for  food  are  themselves  careMly  fed. 


99 
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150 

99 

60 

90 

» 

25 

35 

*  The  ftbove  reftnm  to  the  Prettideaoy  of  Bengal :  ia  that  of  Madras 
the  iheep  are  still  smaller. 
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Signs  of  meat.— In  good  meat  fhe  quantily  of  bone 
slionld  not  exceed  20  per  cent ;  the  &t  should  be  in 
streaks,  in  moderate  quantity.  That  of  beef  should 
be  of  a  yellowish  white  or  straw  color,  firm  and  with- 
out spots ;  the  muscle  of  good  color.  In  venr  young 
animals  it  is  pale,  flabby,  and  moist,  in  old  it  is 
dark,  dry,  and  hard.  The  marrow  of  the  bones  should 
be  light  and  consistent ;  the  lungs  and  liver  healthy. 

Bad  meat. — If  the  meat  be  black,  lean,  putrid,  or 
flaccid,  it  should  be  condemned ;  if  it  contain  small 
white  dots,  these  are  in  all  probability  Cysticerci. 
Yellowness,  serosity,  air-bubbles,  flabbiness,  discolored 
spots,  denote  inferior  meat. 

Diseases  produced  bt  unwholesome  meat. — ^The 
following  are  some  of  the  affections  which  are  the 
more  frequent  results  of  the  use  of  unwholesome 
meat,  namely,  vomiting,  purging,  depression,  head 
symptoms,  l^phus  and  typhoid  fever.  In  India, 
cnolera  is  often  attributed  to  eating  shell-fish,  and 
among  the  native  boatmen,  blindness  is  believed  to 
follow  the  use,  as  food  of  the  river-turtle ;  meat  in 
a  state  of  incipient  decomposition  as,  for  example, 
in  the  form  of  sausages  and  bacon  often  gives  rise 
to  dangerous  symptoms. 

Meat  containing  Cysticerci  whether  it  be  that  of 
the  ox,  sheep,  or  pig,  gives  rise  to  toenia :  nor  is  this 
aifected  by  cooking,  salting,  or  smoking,  although 
doubtless  either  of  these  processes  diminishes  ti^e 
likelihood  of  the  disease  being  thus  propagated. 

Pork. — The  use  of  pork  by  the  soldier  is  everywhere 
dangerous,  but  especially  so  in  India,  where  me  food 
of  tibe  animal  is  often  of  the  most  loathesome  nature. 
The  Sanitary  Commission  for  Bengal  has  lately  had 
before  it  evidence  of  the  most  unquestionable  nature, 
that  at  certain  military  stations  the  contents  of  public 
latrines  are  sold  to  contractors  for  the  purpose  of 
feeding  pigs.  It  is,  therefore,  no  matter  of  surprise 
that  ^nia  has  of  late  years  increased  among  the 
troops  to    a  great  extent;  for  soldiers,  it  is   well 
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known,  consume  hxge  quantities  of  pork  either  fresh 
or  as  bazaar-cured  bacon. 

Trichina. — Trichina  has  not  yet  been  extensively 
observed  in  India ;  its  existence,  however,  has  been 
demonstrated  by  Dr.  Fayrer,  and  there  is  every  reason 
to  anticipate  that  research  will  show  it  to  be  of  as 
frequent  occurrence  at  least  there  as  it  is  in  Germany. 
This  entozoon  has  been  foimd  to  be  propagated  in  the 
flesh  of  the  pig,  and  this  affords  another  reason  why 
the  use  of  that  animal  as  food  should  in  India  be 
absolutely  raterdicted. 

It  is  stated  that  the  trichina  does  not  withstand  a 
heat  of  more  than  144^  Farenheit.  There  should, 
therefore,  be  no  danger  from  this  cause  in  eating  well- 
cooked  meat.  It  seems  clear,  however,  that  the 
desire  always  shown  by  the  soldier  for  prepared 
meat,  such  as  bacon,  sausages,  and  other  seasoned 
kind  of  it  arises  from  a  want  on  his  part,  that  fresh 
rations  have  not  satisfied.  Wherever  an  occasional 
salt  ration  is  served  out  to  troops,  it  is  highly 
enjoyed  by  them,  and  in  India  we  may  fairly 
beUeve  that  one  reason  why  the  men  purchase  in  the 
bazaar  such  loathesome  matters  as  have  just  been 
described,  is  that  they  are  unable  to  obtain  better.  It 
is  therefore  to  be  desired  that  in  that  country  an 
occasional  ration  of  good  salt  pork  or  beef  should  be 
given  to  the  soldiers,  according  to  the  custom  adopt- 
ed throughout  our  other  foreign  possessions. 

That  meat  in  a  state  of  decomposition  is  capable 
of  producing  dangerous  symptoms  or  even  death  in 
persons  using  it  is  beyond  doubt;  that  such  is 
not  the  case  under  all  circumstances,  however, 
is  also  undeniable :  thus  no  result  of  this  kind 
follows  indulgence  in  the  fashionable  taste  for 
''high''  game;  according  to  Dr.  Macadam,  the 
natives  of  the  Faroe  Isles  consume  their  food  in  a 
decayed  state,  concluding  their  meal  with  a  tit  bit 
full  of  ma^ots.  The  force  of  this  authority  is 
undoubtedly  affected  by  the  circumstaace  related,  that 
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these  people  are  subject  to  intestinal  complaints  ;  but 
we  know  that  the  natives  of  the  coast  of  Guinea  eat 
largely  of  decomposing  fish,  and  that  they  are,  as  a 
racp  healthy. 

Diseases  op  animals  used  as  food. — ^The  most 
common  diseases  of  oxen  would  appear  to  be  pleuro- 
pneumonia, aphthae,  typhoid  fever,  malignant  pustule, 
toenia,  and  dropsy  from  diseased  heart  or  kidneys. 

Sheep  suffer  from  braxy  (splenic  apoplexy),  small 
pox,  red  water,  phthisis,  rot  (caused  by  distoma 
hepaticum  in  the  blood  which  is  identical  with 
toenia  in  the  dog),  and  sturdy,  caused  by  the  presence 
ofcoenarus  cerebralis. 

Meatration. — ^Elsewhere  than  in  India,  the  meat 
ration  consists  of  beef.  In  that  country  however, 
mutton  is  given  on  one  day  per  week.  It  is  customary 
with  all  officers,  whose  experience  is  principally  con- 
fined to  that  country,  to  uphold  the  meat  as  being  of 
excellent  quality,  the  fact  being  that  from  poor 
feeding  of  the  animal  it  is  extremely  thin  and  tough. 
It  wants  aroma,  is  defective  in  gelatinous  material 
and  is  "  poor"  in  nutritive  properties,  as  is  at  once 
shown  in  the  quantity  required  to  make  good  soup. 

Hitherto,  the  cattle  have  been  killed  in  so  barbar- 
ous a  manner  that  their  carcases  show  marks  of 
bruises ;  and  so  little  attention  has  been  paid  to  the 
condition  of  slaughtering  yards,  that  meat  may  well 
be  supposed  to  have  become  more  or  less  unwhole- 
some during  the  few  hours  it  is  permitted  to  hang 
in  these  filthy  places. 

This  subject  therefore  demands  strict  attention  by 
the  regimental  medical  officer. 

Bread. — In  the  United  Kingdom,  and  in  our  older 
colonies,  no  difficulty  is  experienced  in  obtaining 
excellent  bread :  in  the  latter  it  is  prepared  under 
the  superintendence  of  the  Commissariat  Department, 
by  bakers  belonging  to  that  corps.  These  men  acquire 
an  aptitude  for  preparing  it  under  difficulties  which 
secures  for  the  soldier  an  allowance  of  good  qualiiy . 
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It  would  be  needless  to  remark  that  in  the  colonies, 
bread  is  made  from  flonr,  were  it  not  that  such  is  not  the 
case  in  India,  where  it  is  prepared  from  soojee  or  the 
glutinous  part  of  the  wheat.  Hence  it  may  be  con* 
sidered  more  nitrogenous  than  it  is  at  home.  Many 
improvements  have  of  late  years  been  introduced  into 
its  manufacture  in  India,  and  others  are  contemplated. 

Of  these  an  important  one  is  that  it  be  prepared 
as  elsewhere  under  Commissariat  superintendence, 
another,  that  proper  mills  and  bakeries  be  introduced, 
for  the  present  manner  of  grinding  wheat  and  baking 
bread  are  not  only  primitive  but  extremely  filthy. 


Noie, —  The  salrjeot  of  slaughter  houses  hat  recently  heen  under  the 
notice  of  the  authorities:  and  some  degree  of  improvement  already 
•ffBcted  in  the  cpnditipa  of  these  plMiss. 
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MOVEMENT  OP  TROOPS  BY  LAND. 


Ettlb  from  marchinsr  in  heavy  marching  order — Rate  of 
the  inarch— Til e  pace — Period  of  the  day — Forced  marches — 
Food — Periodical  halts — Marchinu;  in  Iiifiia— In  ©old  season — In 
the  hot — Kits  not  carried  in  India — Fatigue  when  greatest— 
At  attention —At  ease — Close  and  open  columns — Starting  — 
Dunne  the  march — Weakly  men — Halts — Water — Minor  mat- 
ters— Arriving— Epidemics  on  the  line  of  march — Conveyance 
hy  carriages — Bj  rail. 

Evils  from  Marching  in  United  Kingdom. — 
The  loug  and  severe  marches  that  troops  had  formerly 
to  make  ia  the  United  Kingdom  were  in  themselves  a 
fruitful  source  of  disease  and  invaliding  among  them. 

Soldiers  equipped  in  heavy  marching  order,  and 
carrying  the  heavy  pack  supported  as  it  was  by  straps 
and  belts  across  the  chest  so  as  to  impede  respiration 
— ^had  in  former  days  to  make  marches  of  fifteen,  twenty 
miles,  or  even  upwards  daily  for  several  days  in 
succession ;  often  along  roads  that  traversed  hilly 
districts.  It  was  then  also  the  custom  for  bands 
to  play  in  passing  through  towns.  This  necessitated 
a  regular  pace  on  the  part  of  the  soldiers,  and  the 
result  was,  that  at  each  half-yearly  inspection  of  the 
regiment  a  considerable  number  of  men  were  brought 
forward  for  discharge  on  account  of  heart  disease, 
asthma,  hernia,  or  haemoptysis,  that  owed  their  origin 
to  these  marches. 

Bate  of  Marching. — The  usual  marching  rate 
is  three  miles  per  hour :  unless,  however,  the  length 
of  the  individual  march  is  so  long  as  to  cause  fatigue, 
the  troo{)s  usually  attain  a  pace  towards  the  end  of 
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it  veiy  considerably  greater  than  this,  and  after  a 
time,  when  all  have  become  "  seasoned  "  usually 
perform  the  entire  march  at  a  more  rapid  rate. 

1'he  Pack. — The  length  of  pace  in  the  British 
Army  is  in  slow  time  80  inches — 75  paces  are  taken 
per  minute — ^thus  the  space  travelled  per  minute  is 
187  feet  6  inches. 

Quick  time,  30  inches — 110  paces— 27 6  feet  per 
minute,  or  3*1  miles  per  hour. 

Double — 36  inches — 1 50  paces  per  minute— 450  feet 
per  minute — 5  miles  per  hour. 

What  is  an  easy  length  of  step  for  a  person  of  one 
size  is  not  so  for  one  of  another, — Whence  some  persons 
must  suffer  inconvenience  on  the  line  of  march  and 
on  parade,  where  all  have  to  step  precisely  alike ; 
when  practicable,  however,  it  ought  to  be  borne  in 
mind  that  a  long  steady  step  is  the  easiest,  the 
limbs  and  body  being  allowed  to  move  freely  in  cor- 
respondence with  the  feet.  This  may  not  be  in  accor- 
dance with  an  appearance  of  smartness,  but  what  it 
lacks  in  that  respect  is  compensated  by  the  ease  afford- 
ed to  the  men,  and  the  greater  efficiency  thereby 
eaused  on  long  marches. 

Period  ,op  the  Maech. — ^The  period  of  the 
day  selected  for  performance  of  the  march,  must 
necessarily  depend  upon  the  nature  of  the  climate 
and  nature  of  the  circumstances  under  which  the 
troops  are  being  moved.  Dr.  B.  Bush,  whose  expe- 
rience seems  to  have  been  entirely  confined  to  Ame- 
rica, is  of  opinion  that  during  the  summer  sea- 
son, marches  should  be  performed  in  the  cool  of 
the  morning  and  of  the  evening. 

Dr.  Millingcn,  whose  experience  was  gained  in 
extratropical  countries  recommends  that  if  optional, 
the  march  be  begun  so  as  to  avoid  the  chill  of  the 
morning  in  cold  climates,  and  the  heat  of  the  day 
in  hot.  He  moreover  considers  that  when  the  marcn 
is  long,  it  is  a  good  plan  to  perform  one  part  of  it 
in  the  morning,  and  the  other  in  the  evening, 
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There  is,  however,  one  great  objection  against  thus 
distributing  the  march  over  a  great  part  of  the 
twenty-four  hours ;  it  is  that  the  men  are  not  per- 
mittea  to  enjoy  a  sufficiently  long  continuous  rest  to 
enable  them  to  oyercome  the  fatigue  arising  firom 
one  march  before  they  have  to  start  upon  another. 

Forced  Marches. — In  case  of  forced  marches,  this 
becomes  the  smaller  of  two  evils.  In  such  a  case 
military  considerations  become  supreme,  and  the  end 
that  is  sought  to  be  attained  is  paramount  to  all 
other  considerations.  That  end  once  attained  how- 
ever, the  troops  should  be  permitted  to  fidl  back  to 
the  ordinary  march. 

Halts  on  one  day  per  Week. — ^It  has  been  found 
necessary  for  the  well-being  of  troops  themselves,  that 
during  long  marches  they  should  be  permitted  to 
halt  on  Sundays ;  not  only  is  this  seemly  and  becoming 
where  military  requirements  admit  of  it,  but  it  is  in 
practice  found  to  be  a  necessity.  Men  obtain  one 
day  of  complete  rest,  they  attend  to  various  little 
matters  of  their  own  personal  convenience  and  comfort, 
and  recommence  the  work  with  renewed  energies. 

In  India,  similar  halts  are  not  only  found  necessary 
for  the  well-being  of  the  troops,  but  |Jso  for  the 
cattle  employed  in  conveying  the  camp  equipment. 
Petiy  repairs  are  also  made  in  the  different  convey- 
ances, or  those  that  are  unserviceable  are  exchanged. 
Hence  the  Sunday  halt  is  directed  in  general  orders 
to  be  observed. 

Food  op  troops  on  the  march. — 'Arrangements  for 
providing  troops  with  food  during  the  march,  are 
made  by  the  quarter  masters  of  regiments 
or  by  the  commissariat  officer.  In  civilised  coun- 
tries and  in  ordinary  times,  arrangements  are 
readily  effected  to  have  the  soldiers  supplied  with 
their  rations.  In  other  countries  at  all  times,  how- 
ever, and  even  in  civilised  conntries  during  war, 
provisions  for  an  army  must  invariably  accompany 
the  force. 
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In  India  the  facilities  that  attend  the  arrange- 
ments of  the  Commissariat  Department  are  such  as 
probably  exist  in  no  other  country.  Hence,  during 
the  most  arduous  campaigns  it  is  seldom  indeed 
that  difficulty  is  experienced  in  this  respect.  Neither 
is  it  necessary  on  starting  upon  a  forced  march  for 
troops  to  load  themselves  with  cooked  provisions 
which  soon  become  stale  and  uneatable.  The  live- 
stock intended  for  the  food  of  the  men  are  made  to 
follow  them.  Camels  or  elephants  are  laden  with 
cooking  utensils  and  fire  wood, — ^the  soldiers  have  in 
their  haversacks  merely  their  bread ;  and  when  they 
halt  for  an  occasional  rest,  the  native  establishments 
speedily  transform  what  had  shortly  before  been 
live  stock  into  savoUry  stews  and  steaks. 

Marching  in  India. — In  marching  in  India  the 
evils  to  be  guarded  against  are  chiefly  exposure  to 
malaria,  excessive  heat,  damp,  thrist,  and  exhaustion. 
How  this  is  to  be  effected  must,  imder  all  circum- 
stances, whether  of  active  service,  or  ordinary  moves 
of  troops,  be  the  study  of  both  commandmg  and 
medical  officers. 

Most  suitable  time. — ^Various  authorities  have 
expressed  different  opinions  as  to  the  most  suitable 
hour  in  India  to  begin  a  march;  medical  officers 
of  personal  experience  in  that  country,  however, 
are  tolerably  unanimous  in  recommending  that  the 
inarch  be  undertaken  at  such  an  hour  as  shall  enable 
the  men  to  be  upon  their  new  ground,  and  have 
their  tents  ready  pitched  by  eight  o'clock  in  the 
morning. 

No  doubt,  in  marshy  districts,  malaria  is  in  power- 
ful operation  during  the  hours  in  which  the  greater 
part  of  a  march  is  thus  performed ;  against  this  fact, 
however,  has  to  be  considered  the  scarcely  less  im- 
portant one  that  insolation  and  fever  are  prone  to 
affect  bodies  of  troops  during  the  heat  of  the  days. 
It  then  comes  to  be  considered  how  far  one  of  two 
evils  is  to  be  avoided. 
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Bui  if  actual  experience  can  be  considered  to  weigh 
against  mere  theory,  we  have  the  important  fact  that 
troops  on  the  march,  performing  their  daily  journey 
in  th^  early  morning,  and  retiring  to  rest  early  in 
the  afternoon,  enjoy  a  degree  of  health  unknown  to 
them  under  any  other  circumstances. 

March  in  India  in  cojj)  season. — Ordinary  marches 
are  usually  performed  in  India  during  the  cold  season 
of  the  year.  The  operation  of  malaria  is  then  at  its 
minimum ;  and  when  circumstances  arise  of  a  nature 
to  render  it  necessary  to  undertake  a  march  at  other 
periods  of  the  year,  the  urgency  of  the  emergency  is 
usually  such  as  to  supersede  all  other  considerations. 

In  the  hot  season. — It  is  not  to  be  looked  upon,  how- 
ever, even  during  the  hot  season  that  the  exposure  and 
fatigue  to  which  the  men  are  subjected  are  necessarily 
very  prejudicial  to  health ;  on  the  contrary,  there  were 
numerous  examples  during  the  mutiny  campaign  in 
India,  where  regiments  that  were  in  the  field,  marching 
at  different  periods  throughout  the  twenty-four  hours 
enjoyed  a  degree  of  health  far  beyond  what  those 
did  who  had  no  occasion  to  leave  cantonments. 

During  that  campaign,  when  marches  had  to  be 
performed  in  the  day  time,  the  men  usually  started  as 
lightly  clothed  a^  possible ;  generally  with  no  other 
uniform  than  cotton  trowsers  and  shirts.  Bej'^ond 
their  arms  and  amunition  they  were  unencumbered 
by  weight.  During  the  intensity  of  the  hot  winds, 
men  and  officers  were  obliged  literally  to  souse  them- 
selves with  water  carried  for  the  purpose  in  skins  on 
camels  and  elephants,  and  having  done  so,  to  start 
again  and  so  continue  until  the  work  of  the  day  was 
accomplished. 

Kits  not  carried  in  India. — ^The  troops  serving  in 
India  are  permitted  to  enjoy  one  great  advantage 
over  their  comrades  on  other  stations,  in  being 
exempted  from  carrying  their  kits  on  the  march  ; 
their  own  capabilities  for  work  are  thus  greatly 
increased,  and  although  the   system  at   present   in 
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force  of  conveying  all  their  clothing  and  bedding, 
wherever  the  soldiers  themselves  proceed  is  carried  to 
excess,  there  is  no  question  that  the  health  and 
efficiency  of  the  men  individually  gain  thereby.  How 
far  the  efficiency  of  the  force  as  a  military  machine 
is  interfered  with,  is  a  totally  different  question. 

Fatigue  greatest  in  eeab  op  a  coLUMN.-^Experi- 
ence  speedily  teaches  men  and  officers  that 
fatigue  is  much  greater  in  the  men  marching  near 
to  or  at  the  rear  of  a  column  than  in  those  near  its 
front.  Confusion  and  crowding  also  often  take  place 
at  the  former  place,  while  in  front  the  men  are  march- 
ing at  a  regular  pace  ar^d  at  their  proper  distances 
from  each  other.  The  commanding  officer,  therefore, 
by  the  amount  of  tact  he  displays  in  regulating  the 
pace,  exerts  a  powerful  influence  in  rendering  a  march 
lightsome  or  fatiguing.  If  he  who  rides,  does  not 
restrict  the  pace  of  a  fast  walking  horse  at  the  head 
of  the  column,  the  part  of  the  regiment  that  is 
farthest  in  the  rear,  cannot  be  otherwise  than  fagged 
and  jaded  ere  the  march  is  nearly  over. 

At  attention. — Fatigue  is  also  much  greater  while 
marching  at ''  attention"  with  or  vrithout  music,  than 
when  marching  at  ease.  In  the  former  case,  the  pace 
and  attitude  of  the  men  are  constrained.  The  rearmost 
portion  of  the  column  imperceptibly  gains  upon  the 
front ;  causing  crowding  and  demanding  frequent  re- 
adjustment of  the  pace,  thus  increasing  still  fmther  the 
constraint  of  the  men. 

At  ease. — Marching  at  ease  or  "  easy"  ought  on 
sanrtary  grounds  to  be  as  much  encouragea  as  possible : 
while  troops  are  permitted  to  adopt  it,  the  pipe,  the 
song,  the  joke  and  repartee  among  them  not  only 
enliven,  what  would  otherwise  have  been  a  tedious  jour- 
ney, but  enable  them  to  get  over  it  with  comparative 
comfort  and  freedom  from  fatigue. 

Close  and  open  column. — In  India,  the  evils  aris- 
ing from  marching  troops  in  close  column  are  many. 
Perhaps,  the  greatest  of  all  is  the  increased  liability  thus 
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induced  to  attacks  of  heat  apoplexy,  and  fever:  thexe 
are  several  others,  however,  although  no  doubt  of  less 
grave  import,  as,  for  example,  the  greater  heat  created 
by  men  being  close  together,  and  the  offensive  emanan 
tions  that  arise  from  their  bodies.  Hence,  it  is  de8irabl6 
that  although  on  accotmt  of  military  reasons,  strag- 
gling should  be  avoided,  the  men  be  allowed  to  retain 
as  great  an  amount  of  space  between  individuals  as  is 
compatible  with  these. 

It  is  not  only  in  India  that  the  evils  which  arise  from 
marchinGT  in  close  columns  are  evident ;  they  are  so  in 
climates  less  extreme  in  tiieir  temperatoref^  Even  yi 
temperate  climates,  when  the  weather  is  hot  or  diy 
this  is  understood.  It  was  long  since  by  Dr.  Millingen 
deemed  advisable  to  move  troops  in  as  small  bodies  as 
possible,  with  intervals  between  regimente  and  brigades. 

According  to  this  author,  while  the  system  of 
keeping  the  ranks  of  infantry  close  while  on  the  line 
of  march  is  objectionable,  he  rather  approves  of  this, 
being  done  in  the  cavalry  as  in  this  way  they 
become  the  less  incommoded  by  dust.  It  would 
appear,  however,  that  the  circumstance  of  being  incom- 
moded as  here  mentioned  is  of  very  trifling  importance 
as  compared  with  free  perflation  of  the  column,  and 
that  this  can  only  be  attained  by  maintaining  an  open 
order  on  the  march. 

Coffee  prior  to  starting. — ^In  India  the  time 
required  to  strike  and  pack  the  tents  of  a  regiment,  and 
get  the  men  ready  prepared  to  commence  their  march  is 
about  40  minutes.  At  home,  and  in  the  colonies,  80 
minutes. 

In  this  interval  the  medical  officer  should  take 
a  general  look  at  the  sick,  unless  they  have  been  already 
sent  on  with  the  hospital  establishment  the  previous 
evening.  It  may  usually  be  arranged  to  let  the  sick 
have  a  cup  of  hot  tea  prior  to  commencing  their  jour- 
ney ;  men  who  report  themselves  sick  should  be  pre- 
scribed for,  and,if  need  be,  have  conveyance  appgrtipA^ 
to  th^m,  or,  if  neceeisairy,  »ttei)i<}an<s- 
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It  is  always  desirable  if  possible  to  enable  the  men 
to  have  a  cup  of  coffee  prior  to  falling  in  for  the 
inarch,  and  tiiose  of  them,  who  are  steady  and 
accustomed  to  the  march,  have  usually  little  dijfficulty 
in  heating  up  a  little  in  their  mess  tins  over  the 
camp  fires. 

During  the  march  care  should  be  taken  not  to 
exceed  the  pace  already  stated.  If  a  soldier  desires 
to  faU  out,  every  consideration  should  be  shown  to 
him ;  much  iniury  is  often  caused  to  the  men  by 
harshness  on  the /art  of  their  officers  in  respect  to  this^ 

Weakly  men. — The  means  of  conveyance  for  sick 
and  weakly  men  should  be  held  at  aU  times  available 
for  use,  and  men  who  complain  of  fatigue  be  permitted 
as  far  as  possible  to  make  use  of  them.  It  should  be 
recollected  that  a  man  who  has  this  indulgence  may 
often  recover  from  an  attack  of  faintness  or  weakness, 
while,  on  other  hand,  were  he  deprived  of  it  he 
might  suffer  then  a  severe  attack  of  illness,  and  thus 
be  rendered  non-effective  as  a  soldier  for  a  consider- 
able time. 

During  the  Peninsular  war,  each  man  who  fell 
out  during  the  march  on  account  of  illness  or  weak- 
ness received  a  ticket.  In  this  way  the  men  who 
really  were  considered  entitled  to  conveyance  were 
readily  distinguished  from  those  who  under  the  strictest 
reflations  will  occasionally  obtain  indulgences 
clandestinely.  A  similar  plan  could  be  readily  adopted 
in  India,  where  the  hospital  sergeant  and  his  assis- 
tants, who  are  usually  old  soldiers,  superintend  the 
transport  of  the  sick. 

Halts  on  the  line  of  march. — ^An  occasional  halt 
is  necessary  under  whatever  circumstances  a  march  is 
being  performed.  Some  commanding  officers  have  a 
short  one,  say  ten  minutes  every  hour,  others  prefer 
one  tolerably  long  one  midway  in  the  march. 

In  India  the  latter  is  the  plan  more  generally 
adopted ;  coffee  is  then  distributed,  and  there  are  few 
soldiers  or  officers  who  at  the  time  do  not  appreciate 
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these  pleasant  halts,  and  in  after  years  look  back  to 
them  as  some  of  the  most  agreeable  episodes  con- 
nected with  their  service  in  that  country. 

Daring  marches  in  the  United  Kingdom,  it  was 
customary,  wheneverpracticable,  that  these  halts  should 
take  place  in  the  neighbourhood  of  a  roadside  inn 
and  wen  the  officers  w^o  cared  for  their  men  exerted 
their  vigilance  to  preyent  indtdgence  in  any  stronger 
potation  ihan  beer. 

Water. — ^A  free  supply  of  water,  is  of  the  most 
essential  use  on  a  march ;  in  &ct  it  is  so  even  in 
a  temperate  climate,  but  in  a  hot  one,  as  for  example  in 
India,  it  is  indispensable.  In  the  latter  country,  each 
man  is  by  regulation  provided  with  a  soda  water 
bottle  with  leather  cover  and  sHng  from  the  shoulder. 
These  ought  to  be  filled  before  commencing  the 
march,  and  from  the  purest  possible  source.  Water 
carriers  invariably  accompany  troops  in  that  country^ 
and  in  addition,  there  are  often  camels,  elephants  or 
bullocks  laden  with  **  skins''  of  water.  These  vessels 
should  be  themselves  carefrdly  examined,  and  the 
greatest  care  taken  to  prevent  their  being  filled  at 
objectionable  places. 

The  precise  place  from  which  the  water  is  taken 
should  be  seen.  Each  man  should  be,  if  possible, 
provided  with  his  fuU  supply,  and  it  is  stated  that 
when  no  better  filtering  apparatus  is  procurable,  a 
piece  of  flannel  makes  a  tolerably  good  substitute. 

If  practicable,  water  should  when  of  impure  quality 
be  boiled  with  tea,  and  this  carried  with  the  men : 
each  of  them  should  in  addition  haye  with  him  a 
portion  of  alum. 

Small  Matters. — Some  very  excellent  hints  in 
regard  to  what  may  be  considered  small  matters  are 
given  by  Dr.  Millingen. 

Among  others,  he  observes,  that  during  a  snow 
storm,  and  in  fact  during  very  cold  weather,  great 
comfort  wiU  be  obtained  from  smearing  the  fiice  and 
ears  with  oil  or  grease. 
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Baring  a  thunder  stonxi^  care  should  be  taken  that 
men  march  with  arms  reversed. 

On  arriving  at  the  bank  of  a  river  or  stream  to  be 
crossed ;  if  the  men  must  wade«  they  should  be 
halted  and  made  to  take  off  their  boots  and  socks,  or 
it  maj  be  their  trowBers.  On  crossing  the  stream  they 
should  be  again  halted  to  re-dress :  but  under  no 
circumstances  that  can  be  avoided  should  tnx^  on  the 
line  of  march  be  permitted  to  neglect  these  precautions. 

Arriving  on  the  Oround. — ^The  system  adopted 
in  India  of  sending  on  the  commissariat  the  pre- 
vious evening  is  an  excellent  one*  The  men  are 
thus  enabled  to  take  their  breakfast  within  a  very 
short  time  after  arriving  upon  the  new  ground.  In 
the  infantry  this  interval  should  not  in  ordinary 
cases  be  more  than  an  hour,  as  if  the  means  of 
transport  be  good,  their  tents  should  be  up  and 
pitched  within  that  time.  In  the  cavalry  and  artillery 
however,  the  interval  must  be  somewhat  longer,  as 
not  only  have  the  men  of  these  arms  to  pitch  their 
tents,  but  they  have  to  dean  and  otherwise  attend 
to  their  horses. 

At  each  new  encampment  select  different  places  for 
supply  of  water  for  men,  horses  and  cattle,  as  well  as 
washing  and  cleaning ;  that  is,  if  it  can  be  done : 
The  latter  should  be  farther  down  the  stream  than 
the  others,  and  the  men  should  not  be  permitted  to 
go  where  they  like,  as  by  so  doing  they  would  spoil 
aU  the  sources  of  supp^. 

Epidsmics  ok  the  March. — ^Troops  are  as  a  rule 
remarkably  exempt  from  epidemics  during  a  inarch. 
Instances  occur  however,  especially  in  India  where 
either  from  their  coming  in  contact  with  bodies  of 
pilgrims  who  are  infected,  or  from  encamping  on 
infected  ground,  disease  in  this  shape  breaks  out 
and  spreads  among  them.  There  are  ^o  some  tracts 
of  country  through  which  it  is  notorious  that  bodies 
of  troops  seldom^pass  without  suffering  more  or  less 
extensively  from  cholera. 
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The  question  comes  in  such  an  emergency  to  be, 
what  had  better  be  done  ? 

In  case  of  troops  going  into  camp  to  avoid  cholera 
in  cantonments,  the  instructions  are  that  in  the  event 
of  the  disease  following  them,  they  are  to  make  a 
succession  of  marches  at  right  angles  to  each  other 
until  the  malady  ceases  among  them.  In  the  case 
of  troops  on  the  march  from  one  station  to  another, 
or  engaged  in  active  military  operations  however,  this 
would  be  impracticable. 

In  the  latter,  the  object  to  be  attained  must  be 
gained  at  all  hazards  ;  when,  for  example,  the  small 
force  under  the  late  Sir  Henry  Havelock  that  started 
from  Cawnpore  for  the  relief  of  Lucknow  became  still 
further  weakend  by  cholera,  and  was  even  threatened 
with  anihilation  by  that  terrible  scourge ;  there  was  no 
attempt  made  to  abandon  the  enterprise.  The  force, 
too  weak  to  go  on,  was  halted  until  reinforcements  were 
obtained,  but  no  sooner  did  these  come  up  than  it 
pushed  on  again,  and  so  it  should  be  whenever  the 
disease  attacks  a  body  of  troops  :  they  should  push  on. 

It  is  obvious  however,  that  infected  men  should 
not  enter  a  cantonment:  on  approaching  therefore, 
they  should,  if  marching  past  it  skirt  the  place  at  a 
considerable  distance,  or  if  destined  for  it,  be  put  in 
the  same  position  as  if  they  had  gone  into  camp  on 
account  of  the  outbreak  of  an  epidemic.  They  should 
be  broken  up  into  small  parties  and  encamp  at  different 
points  in  the  vicinity. 

Conveyance  by  Carriages. — ^During  1857  and  1858, 
troops  arriving  at  Calcutta  hurried  up-country  by  car- 
riages  made  hurriedly  for  the  purpose  and  drawn  by 
bullocks.  There  were  two  sizes  of  these  carriages  :  In 
one,  four  men  iold  off  as  a  guard  were  accommodated. 
The  whole  started  in  the  afternoon,  and  halted  at  one 
of  the  rest  houses  during  the  heat  of  the  day.  Each 
rest  house  was  at  a  distance  from  the  other  of  about  40 
miles.  There  commissariat  and  medical  arrangements 
awaited  each  detachment. 
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Prom  snn-set  to  sun-rise  one  of  the  four  men  in  each 
cart,  was  intended  to  walk ;  the  whole  number  doing  so 
in  rotation  at  intervals. 

The  larger  sized  waggons  a<5Commodated  six  men, 
one-third  of  whom  were  obliged  to  walk. 

Transport  BY  Eailwat. — There  are  several  points 
which  should  be  borne  in  mind  in  transporting  troops 
by  rail,  and  become  of  far  greater  importance  in  hot 
countries  than  in  the  United  Kingdom,  although  even 
there  they  cannot  be  neglected  without  detriment  to 
the  men. 

Of  the  most  important,  the  following  are  a  few : — 

If  possible,  no  more  than  a  regiment  should  travel 
by  one  train,  and  in  fact  it  is  seldom  that  the  arrange- 
mente  of  Indian  railways  permit  so  h^e  a  number, 
even  as  this,  to  proceed  at  once. 

Troops  should  not  be  sent  by  night  trains  unless 
under  circumstances  which  supersede  all  sanitary 
arrangements, 

When  starting,  at  least  three  hours  of  day  light 
should  be  allowed  for  them  to  prepare  and  arrange  such 
part  of  their  bas^gra^re,  as  had  been  kept  back  until  then, 
Ld  to  enable  them  tc;  have  breakfast :  a  similar  time  is 
required  by  them  on  arriving  at  their  final  destination. 

It  should  not  be  forgotten  that  the  fatigue  caused 
by  sitting  close  together  with  belts  on,  and  arms  by 
one's  side,  is  much  greater  than  occurs  in  the  case  of 
second  class  passengers  generally;  and  that  therefore 
in  India  especially,  six  hours  should,  except  under 
special  circumstances,  be  considered  the  maximum  that 
soldiers  travel  in  one  day. 

Arrangements  are  generally  made  by  pitching  tents 
or  making  huts  at  particular  stations  along  the  line  of 
railway  for  this  purpose.  Soldiers  who  may  have 
been  seized  with  illness  should  be  left  there,  and  no 
man  should  re-commence  his  journey  until  after  he 
has  had  a  good  meal. 

If  mihtaiy  exigencies  render  it  necessary,  that 
tihe  troops  push  on  as  rapidly  as  possible^  the  men 
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should  have  their  rations  ready  cooked  in  their 
hayersacks, — ^and  under  such  cirGumstancefl  it  is  desi* 
rable  that  their  water-can  or  bottle^  instead  of  being 
filled  with  water  only,  should  be  so  with  weak  nun 
and  water. 
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CHAPTER  YI. 

SHIPS. 


Ships  employed  as  Transports^Iron  and  Wooden  ships — Proper 
number  of  troops — Tonnage  per  man — Profits  to  Owners — 
Selection  of  Slups— Prohibited  cargo — Space  for  persons  by 
Admiralty  Bales. — Hospital  space — Ditto  in  Crimea — Short 
Toyages. — By  Calcutta  Begulations-^By  Bombay  Regulations 
— Bules  for  allotting  space,  and  examples — Standing  berths — 
Cooking  Galleys — Issuing  Boom — Prison — Latrines — Ships' 
water-^ Water  Condensing  Apparatus. — Lime  to  purify  water 
— ^Victualling  Troops — Admiralty  and  Indian  Scales — Rum  and 
Beer— Emigration  Scale — Medical  Comforts — Indian  Scale — 
Admiralty  and  Indian  Scales  compared— Scale  in  China — Lime- 
juice — Bedding  and  clothing — Admiralty  and  Indian  Regula- 
tions relative  to — Ventilation — Ventilating  space«-Fumigatioi» 
— Ships'  well — Live  Stock — Inspections-r Admiralty  Transports- 
— Hired  ships — Instructions  to  be  given — Embarkation  of  troops 
— Duties  of  Medical  Office^  on  board — Infectious  diseases — Epi- 
demics on  board  ship— Hospital  ships — ^Biver  Steamers — Spaoe 
— Bations. 

Different  kinds  of  Tb^insports. — ^The  different 
lands  of  vessels  usaallj  employed  for  the  conyeyance 
of  troops  by  sea  are  the  foUowing,  viz.— 

\st. — ^Men-of-war  Transports,  that  is,  ships  officered 
and  "  found  "  in  eyery  way  by  the  Admiralty,  speci- 
ally filled  up  for  the  conyeyance  of  troops,  but  ready 
at  any  time  to  receive  guns  and  ammunition,  and 
thus  become  fitted  for  fighting  purposes. 

%ul. — Ships  hired  at  so  much  per  month  per  ton, 
liable  to  be  sent  wherever  required.  These  are  fitted 
up  and  provisioned  by  the  Admiralty.  A  Naval 
agent  is  on  board  to  see  that  no  unnecessary  delay 
take  place  in  the  passage  from  place  to  place.  The 
master  and  crew,  however,  are  paid  by  the  owners  of 
the  vessels.  During  the  late  expedition  to  China, 
many  vessels  were  hired  upon  these  terms ;  the  ships 
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being  regularly  numbered  upon  the  bows  and  quarter 
for  the  sake  ox  more  ready  reference. 

Srd. — Ships,  the  property  of  private  owners,  on 
board  of  which  passages  are  engaged  for  so  many 
officers,  men,  women,  and  children  at  so  much  per 
head,  for  conveyance  from  any  one  to  any  other  port ; 
fittings  of  all  kinds,  provisions  and  water  being  found 
by  the  owners :  bedding  and  medical  attendance  by 
the  State. 

Of  the  latter  description  of  vessels  are  those  almost 
entirely  employed  in  the  conveyance  of  troops 
between  England  and  India,  although  there  is  every 
reason  to  believe  that  within  a  short  time  a  line  of 
transports  of  the  first-named  class  will  be  in  operation. 

Between  England  and  the  other  colonies,  the  three 
kinds  of  ships  are  made  use  of  apparently  as  may,  at 
the  particular  time,  be  most  convenient. 

Wooden  and  iron  Ships. — Of  late  years  iron  has 
come  much  into  use  in  the  construction  of  all  descrip* 
tions  of  ships.  As  a  rule,  however,  wooden  vessels  are 
much  more  comfortable  than  those  built  of  this 
material,  and  especially  so  for  the  conveyance  of 
invalids.  They  are  not  so  readily  heated  as  the  iron 
ones,  nor  is  their  motion  when  at  sea  so  great. 

Experience  has  long  since  proved,  however,  that 
unless  the  wood  employed  be  old  and  well  seasoned, 
ships  built  of  timber  are  liable  to  become  unhealthy ; 
and  this  circumstance  demands  the  closest  attention 
on  the  part  of  the  authorities  employed  in  the  selec- 
tion of  hired  ships  as  Transports. 

Best  size  of  Ship. — It  is  considered  that  the  most 
comfortable  vessel,  and  that  where  the  requirements 
of  health,  as  regards  troops  embarked,  are  best  carried 
out,  is  a  ship  of  about  1,000  tons  burthen,  with  one 
troop  deck  and  a  poop. 

Proper  number  of  troops. — It  is  not  desirable, 
on  sanitary  considerations,  that  more  than  300  to 
350  soldiers,  including  their  wives  and  children, 
proceed  on  long  voyages  in  any  one  ship,  such  as  is 
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here  described.  Nor  should,  under  any  circumstances, 
more  than  150  invalids  proceed  by  one  vessel. 

Tonnage  per  man. — According  to  the  Queen's 
Begolations,  ships  engaged  as  Transports  should  mea- 
Bure  not  less  ilian  270  tons  per  every  100  men  put 
on  board.  Those  from  India  should  be  even  more, 
say   800  tons  per  100  men. 

Profits  to  owners  of  ships. — It  is  to  be  borne 
in  mind  that  the  owners  or  agenis  of  ships,  in 
offering  their  vessels  to  Government  for  the  con- 
veyance of  troops  from  abroad  to  the  United  Kingdom, 
do  so  with  the  object  to  thus  secure  a  larger  profit 
than  they  would  obtain  from  the  carriage  of  ordinary 
freight.  Hence  they  take  into  account  the  rate  of 
freight  which  prevails  at  the  time ;  the  probability  of 
the  ship  making  a  more  rapid  passage  when  carrying 
troops,  as  compared  with  what  she  would  if  laden 
entirely  with  merchandise.  They  have  alsp  to  consider 
the  expenses  likely  to  be  charged  by  contractors  for 
rationing  the  troops  and  fitting  up  the  vessel,  and 
strike  the  balance  between  the  probable  profits  after 
all  these  have  been  considered,  and  those  that  they 
might  expect  were  no  troops  on  board. 

Let  us  take  an  example.  A  ship,  say  the  "A. — " 
**V., — "  having  a  tonnage  of  1,184  tons  tenders  at  Cal- 
cutta for  the  conveyance  of  troops  to  England.  The 
calculation  may  be  made  somewhat  thus : — 

Were  no  troops  to  be  taken,  the  vessel  could  carry 
1,700  tons  of  cargo,  which  at  the  rate  of  £8  per  ton 
would  net  £5,100.  Being  taken  up  for  troops,  the 
vessel  can  only  take  950  tons  of  cargo ;  and,  as  a 
considerable  portion  of  that  quantity  is  in  the 
shape  of  dead  weight,  the  value  of  the  freight  of  the 
whole  may  be  valued  at  £2-10  per  ton,  or  for  the 
whole  £2,375. 

The  number  of  persons  to  be  conveyed  in  the  ship 
is  in  aU  326  adults,  that  being  the  usual  way  of 
calculating  the  persons  to  be  embarked.  It  is  cal- 
culated that  after  paying  an  average  amount  of  £  1 5- 1 0 
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per  head  for  fittings  required  for  them,  and  for 
rations  and  water  for  140  days,  the  estimated 
net  profit  to  the  owners  will  be  £11  per  head,  or 
826— £3,586.  Thus  the  profit  per  head  may 
roughly  be  valued  as  equivalent  to  that  of  2^  tons  of 
freight. 

There  is,  however,  another  source  of  profit  from 
the  conveyance  of  troops ;  thus,  the  profit  from  the 
freight  on  board,  i.e.,  £2,375 ;  that  from  the  troops  as 
above,  i.e.  £3,586=£5,961,  or  £861,  more  than  would 
accrue  from  cargo  alone.  In  addition  to  this,  the 
balance  of  rations  and  the  fittings  become  the  property 
of  the  ship  :  and  the  sailing  time  of  a  ship  carrying 
troops  is  generally  accelerated  during  a  voyage  by 
several  days.  The  expenses  of  pay,  and  rationing 
the  crew  thus  are  saved. 

The  wear  and  tear  of  the  ship  is  not  taken  into 
account,  as  this  would  be  taking  place  alike  under  any 
circumstances. 

Selection  op  Ships. — The  representatives  of  the 
Admiralty  are  properly  held  responsible  for  the 
sea-going  qualities  of  a  ship  taken  up  for  the  convey- 
ance of  troops,  for  the  condition  of  the  hull,  rigging, 
spars,  and  of  the  machinery  of  a  steamer. 

The 'tween-decks  '  of  a  ship  selected  should  be  of 
good  height — ^not  less  than  6  feet,  4 — should  have  the 
means  of  good  side  or  deck  ventilation,  and  be  clean. 
The  state  of  the  hold  should  be  such  that  offensive 
odours  do  not  arise,  and  the  whole  of  the  space  should 
be  what  is  called  sweet. 

The  nature  of  the  arrangements  on  deck,  although 
only  second  in  importance  to  those  between  decks,  as 
regards  the  comfort  and  well-being  of  the  troops  to  be 
embarked  are  it  is  feared,  too  often  but  little 
considered. 

In  vessels  with  deck-houses,  not  only  is  the^spiKse 
which  should  be  available  for  the  men  much  curtailed, 
but  the  means  of  stowing  away  ftieir  hammocks 
and  bedding  during  the  day  are  much  restricted ;  and 
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there  is   often  insufficient  space  thus  left  for  the  live 
stock  required  for  the  messing  of  the  officers. 

Prohibited  caroo. — Very  strict  rules  are  enacted  in 
regard  to  the  nature  of  articles  taken  onboard,  as 
cargo  or  otherwise,  by  ships  taken  up  for  the  con- 
veyance of  troops  from  India  to  the  United  King- 
dom. The  following  extract  from  the  official  orders 
on  this  subject,  by  the  Controller  of  Marine  Affairs, 
contains  an  enumeration  of  these,  viz. : — 

"  That  the  said  Master  will  not  take  on  board  the 
said  vessel  more  than  two  dogs,  nor  carry  or  place 
on  board  as  cargo  any  raw  hides,  molasses,  bones, 
camphor,  ethers,  collodion,  fire-works,  gun-powder, 
lucifer  matches,  naptha,  essential  oils,  pliosphorus, 
quicklime,  rock  oil,  spirits,  turpentine,  spirits  of  tur- 
pentine, arsenic,  orpiment,  corrosive  sublimate,  cotton, 
ghee,  butter,  fixed  oils,  pitch,  tar,  dammer,  quicksilver, 
rags,  sulphur,  tallow,  wax,  chlorate  of  potash,  nitre 
(nitrate  of  soda),  saltpetre,  jute  or  any  other  article 
or  substance  whatever  of  an  inflammable  or  combus- 
tible nature,  unrefined  su<»ar  or  sugar  of  any  other 
description  than  the  following,  viz. :— Sugar,  vacuum 
pan  white,  vacuum  2nd  quality,  vacuum  pan  yellow, 
fine  white,  good  Benares,  fine  date,  good  Gurputta, 
without  the  previous  consent  in  writing  of  the  Govern- 
ment of  India :  and  that  after  the  survey  and  in- 
spection hereinbefore  mentioned,  no  such  article  shall 
in  any  case,  be  put  on  board,  or  form  part  of  the 
cargo." 

Space. — The  regulations,  in  regard  to  the  amount 
of  space  on  board  ship  authorized  under  different 
orders,  difier  considerably. 

Officers. — ^Thus,  according  to  the  Admiralty  rules, 
each  officer  on  board  a  Transport  is  only  allowed  30 
superficial  feet,  or  if  there  be  two  officers  in  one  cabin, 
42   feet  each. 

Troops  have  9  feet  x  1  foot  4, — ^including  the 
hammocks  and  beds. 
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Women  and  children. — ^Women  and  children  to 
be  accommodated  in  standing  bed-places  each  6  feet 
X  3.  One  woman,  and  two  children  under  ten  years  of 
age,  or  two  women  to  be  in  each.  The  berths  tc»  be 
3  inches  from  the  ship's  side  to  keep  the  bedding 
from  getting  wefc.  This  space,  however,  is  much  too 
small  for  the  purpose.  In  India  the  allowance  is  16 
inches,  that  being  a  much  more  reasonable  amount. 

By  the  latest  Admiralty  orders,  petty  officers  of 
the  Navy,  and  staff  Serjeants  of  the  Army  and  their 
families,  are  to  be  accommodated  in  cabins  placed 
between  decks,  or  in  the  deck-house,  and  are  to  have 
the  same  superficial  or  deck  space  as  commissioned 
officers. 

Hospital  space. — The  Admiralty  directs  that  the 
hospital  space  be  abreast  of  a  hatchway,  when  practi- 
cable on  the  port  side,  fitted  with  standing  bed-places 
in  two  heigrhts,  and  provided  with  a  proper  screen. 
In  Transports,  hospital  accommodation  for  3  per 
cent,  embarked  is  provided ;  in  troop-ships  for  2  per 
cent.,  except  in  voyages  to  the  tropics,  and  then 
for  3. 

Space  for  Sick  peovided  in  the  Crimea. — ^In  the 
published  rules  by  the  Admiralty,  there  does 
not  appear  to  be  any  mention  of  the  amount  of  space 
per  person  in  the  hospital ;  but  from  other  sources  we 
learn  that  the  space  allowed  for  sick  and  wounded 
on  board  Transports  in  the  Crimea  was  fixed  by  a 
Board  of  Officers  at  6  feet  x  2^  for  sick,  and  6  feet 
X  3  per  wounded ;  the  height  between  decks  varied 
from  6  to  8  feet.  The  moriality  in  some  of  them  was 
at  the  rate  of  74*50  per  1,000  in  8  days  and  a 
half. 

For  short  voyages., — ^The  Admiralty  regulations 
direct  that  in  sailing  ships  troops  are  always 
to  be  accommodated  below ;  and  that  in  steamers, 
all  shall  be  accommodated  below  on  voyages 
exceeding  three  weeks  in  duration.  Tor  voy- 
ages of  less  duration,  accommodation  below  need 
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only,  according  to  those  regulations  be  provided  for 
all,  daring  the  months  of  November,  December, 
January,  and  February.  During  the  remaining  part 
of  the  year,  one-fourth  of  the  number  embarked  are 
to  form  a  watch  on  deck,  care  being  taken  that 
shelter  for  them  is  provided  in  bad  weather; 
thus,  if  a  ship  can  berth  300  men  below,  400  may 
be  ta^en  on  board. 

The  Indian  regulations,  however,  are  much  more 
liberal :  except  when  a  few  men  are  sent  by  coasting 
steamers,  and  are  paid  for  as  deck  passengers,  aU 
considerable  bodies  of  troops  are  berthed  below,  when 
ships  are  chartered  even  on  so  short  a  voyage  as  from 
Calcutta  to  Madras.  The  discomforts  of  a  short 
voyage  under  Home  regulations,  especially  in  severe 
weather,  form  the  theme  of  many  a  soldier  s  tale. 

CaIiCUTTa  Begulations. — 

arran      an  T  /      A  screened  berth  7  feet 

^JZLfr  ";*)  «  4=28  .upertcM  feet 

Ist  and  2nd  class  Serjeants,  each  15  superficial  feet. 

Band  master  (military) — Screened  berth  7  feet  x  4 

=28  superficial  feet. 

Troops — 10^  superficial  feet. 

Hospital  space — at  the  rate  of  3  per  cent,  of 
strength  at  21  superficial  feet  per  man. 

Dispensary  only  allowed  with  invalids  for  whom 
no  separate  hospital  space  is  measured.  Space  for 
dispensary  is  then  22  superficial  feet. 

Women,  whether  sick  or  well  22   superficial  feet. 

Children,  whether  sick  or  well,  if  over  2  years  of 
age  II  superficial  feet.     Under  2  years,  no  space. 

Invalids,  22  strperflcial  feet  each: 

The  cooking'  range  must  contain  fixed  boilers 
in  proportioh  to  ■  the  strength  proceeding  on  board, 
at  the  rate  6f  one  half  gallon  per  each  adult.  The 
existence  on  board  of  a  sufficient  supply  of  fuel 
should  be  ascertained. 
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When  a  limited  number  of  men  in  health  proceed 
with  invalids,  all  are  allowed  22  superficial  feet  each. 
When  many  proceed,  they  are  to  have  1 5  feet,  the 
invalids  22 ;  if  all  are  on  one  deck.  K  upon  two,  men 
in  health  have  10^,  invalids  22 ;  this  latter  arrange- 
ment, however,  is  upon  sanitary  grounds  objec- 
tionable. 

BoMBAT  RULES. — By  Bombay  regulations  the  space 
per  man  allowed  on  board  ship  is  1 5f  feet  for  invalids, 
and  10^  superficial  for  men  in  health.  The  accommoda- 
tion for  the  former  is  thus,  far  too  limited. 

For  native  troops,  a  Committee,  of  which  the  author 
was  member,  decided  (8th  July,  1863)  that  in  coasting 
voyages,  if  not  more  than  five  days'  duration,  the  space 
he  6x1=6  square  feet  if  on  steamers,  and  6  x  l^feet 
=  7^  square  feet  on  sailing  ships. 

Til  at  under  all  other  ordinary  circumstances  on 
board  ship,  they  should  have  6  x  1^=7^  square  feet, 
except  when  they  proceed  on  service,  or  are 
likely  to  be  long  on  bo£U^.     The  space  should  then  be 

6  X  ^=9  feet. 

Native    officers    to   have  each  a  screened  berth 

7  X  4=28  square  feet. 

BuLES  POR  ALLOTiNG  SPACE. — By  way  of  an  illus- 
tration of  the  different  proportions  of  space  required 
for  different  classes  of  persons  on  board  ships,  let  us 
take  the  measurements  of  a  vessel  that  recently  con- 
veyed troops  from  Calcutta  to  England,  viz. : — 
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A  Sergeant  Major's  screened  berth,       Sup.  feet. 

X   jyLcLn        •••      •■•      •.■      •••      •••      •••        Ail 

JL      TY  XXo  ..•         .*•         •••         •••         •••         *.•  ^mi 

1  Daughter  over  10  years 22 

1  Son  between  3  and  8  years 11 


Total  ...        70 
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199  Invalids  at  22  fieet 4,378 

1  Boy  over  10  years  has  10^  feet  by 

right,  but  with  invalids          ...  22 

15  Women,  each    22     330 

11  Children  between  2  and  10  years, 

at  11  feet  each      121 

Dispensary        22 


Total    ...    4,943 


Thus,  4,943  (the  space  actually  required) +  142  (the 
area  of  hatches,  and  not  taken  into  account)  =  5,085. 
ThisH-31^  (the  average  width  of  the  ships  )= the 
number  of  running  feet  to  be  measured  off,  namely, 
164^. 

It  will  be  seen  that  the  space  of  all  hatches  and 
masts,  as  well  as  chain  lockers  is  deducted  from  that 
to  be  apportioned  to  troops.  As  a  rule  it  is  not  con- 
sidered advisable  to  take  up  the  extreme  forepart  of 
the  ship,  merely  because  ventilation  there  is  difficult, 
but  as  much  space  aft  as  possible  is  selected,  because 
there  ventilation  is  comparatively  free. 

Two  sections  of  a  ship  are  here  given,  the  second 
of  which  illustrates  well  the  manner  in  which  space 
is  measured  off:  and  it  is  considered  that  with  these 
to  refer  to,  no  difficulty  need  ever  be  experienced  in 
performing  this  duty.  The  explanations  give  the 
precise  measurements,  and  show  how  the  various 
deductions  already  alluded  to  are  to  be  effected. 

Standing  berths. — When  standing  berths  for 
invalids  are  built,  they  should  be  in  a  single  row 
along  each  side  of  the  ship,  or  a  double  row  in  the 
centre.  The  midship  row  to  extend  only  from  fore 
to  main  hatchways,  with  a  space  between  the  side 
and  middle  rowi^  of  not  less  than  7  feet. 

A  space  of  16  inches  to  be  between  the  side  rows 
and  side  of  ship ;  a  similar  one  between  the  centre 
rows  when  these  are  necessary. 
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Standing  berths  for  adolts  to  be  6  feet  7   inches 

X    2  feet  4  inches.  This  is  too  broad ;  they  should  be 

at  least  four  inches  narrower.   They  should  be  raised  2 

feet  from  the  deck,  and  admit  of  a  hammock  being 

swung  oyer  them  if  necessary. 

Cooking  galley.— *rhe  proper  place  for  the  cooking 
galley  is  midships ;  when  at  the  side,  the  latrines 
must  be  more  or  less  close  to  it — an  arrangement 
which,  if  possible,  should  be  avoided. 

The  galley  should  be  sufficiently  large  to  cook  the 
meals  of  all  the  troops  embarked,  and  there  should 
at  least  be  one  spare  set  of  coppers  to  provide  against 
accidents  while  at  sea. 

The  latiCr  improvements  in  the  construction  of  these 
have  introduced  what  was  long  felt  to  be  a  serious 
want,  namely,  a  small  stove,  separate  and  distinct  from 
the  principal  one,  so  that  little  articles  of  diet  or  of 
medical  comforts  for  sick  and  for  children  can  be  pre- 
pared without  trouble  or  inconvenience. 

The  coppers  should  be  capable  of  holding  at  the  rate 
of  half  a  gallon  per  head,  and  it  is  a  necessary  part  of 
the  final  inspection  of  a  ship  to  ascertain  that  they 
are  so.  One  means  of  arriving  at  this  knowledge,  is  to 
ascertain  the  entire  contents  of  their  interior,  and 
divide  that  by  the  number  of  gallons;  namely,  6  J  which 
constitute  a  cubic  foot.  Another  and  the  readiest 
method  is  to  multiply  the  length  by  the  breadth,  then 
the  sum  by  the  deptii ;  bring, the  whole  to  inches, divide 
by  277*274,  and  the  result  represents  the  number  of 
imperial  gallons  the  vessels  are  capable  of  containing. 

Issuing  room. — On  all  ships,  engaged  in  the  con- 
veyance of  troops,  it  is  necessary  to  have  an  issuing 
room  for  the  daily  rations.  Under  some  circumstances 
it  is  arranged  in  the  hold  of  the  vessel,  but  as  a  rule 
is  situated  on  the  troop-deck,  and  as  near  as  possible 
to  the  hatehway  by  which  the  supplied  are  sent  up 
from  store. 

It  is  customary  to  allow  a  space  of  6  feet  by  7  for  it ; 
this  being  taken  out  of,  and  not  given  in  addition  to. 


(    78    ) 

.{he  regulated  space  per  man  on  board.  These  dimen- 
sions are  considered  sufficient,  whatever  may  be  the 
number  of  troops  on  board.  The  sides  of  the  room 
should  be  built  of  strong  open  grating,  so  as  to  admit 
of  as  free  ventilation  as  possible,  and  the  door 
should  be  well  secured  to  prevent  unauthorized 
ingress  into  it. 

H0SPITAI4. — ^In  freight-ships  canying  troops  in 
health,  hospital  space  at  the  rate  of  22  superficial 
feet  per  man  for  3  per  cent,  of  the  troops  embarked 
is  set  apart,  and  in  addition,  a  small  compartment  of 
3^  feet  X  7  as  a  Dispensary.  It  is  usual  to  combine 
these  two  spaces, — ^to'  have  the  whole  railed  in  and 
famished  with  a  canvas  screen  to  fall  down  or  fold 
np  as  may  be  necessary. 

Light  and  air  are  as  necessary  to  the  well-being  of 
the  sick  on  board  ship  as  they  are  on  shore,  and  hence 
no  doubt  the  order  that  as  a  general  rule,  tiie  hospital 
or  sick  bay  shall  be  placed  neaar  the  main  hatchway. 
The  port  side  is,  usually  the  place  chosen  for  it ;  and 
there  seems  no  objection  to  the  arrangement.  It  is 
necessary  to  enquire,  however,  whether  the  ship  when 
at  sea  takes  in  most  water  a-midships,  and  if  she  does, 
to  have  the  hospital  placed  in  some  part,  either  &rther 
forward  or  aft,  where  the  sick  have  most  chance  of 
escaping  wet. 

Prison  space. — ^A  prison  having  space  at  the  rate  of 
2  per  cent,  strength  should  be  erected,  but  never  for 
more  than  8  prisoners.  Each  ceU  to  be  8  feet  broad 
and  6  feet  long.  These  should  be  so  placed  as  to 
get  good  ventilation  from  a  hatchway  or  scuttle, 
and  tixe  upper  part  of  their  bulk-heads  should  be  open, 
with  iron  bars. 

Latrines. — ^Latrines  are  directed  to  be  erected  in 
the  proportion  of  5  per  cent,  of  the  number  of  men 
embarked.  A  similar  proportion  for  women  and  chil- 
dren, one  half  being  on  either  side  of  the  ship.  There 
ought  also  to  be  a  urinal  on  either  side.  Several  patent 
hermetically-sealed  water  chairs  should  be  put  on 


4K)«r4  for  use  hj  tiieBiok,  and  by  4^  women  mhea  neoes- 
Miy .  The  water-closet  for  women  down  below  is  nsefiil, 
but  ehonld  only  be  cwed  at  night,  or  by  fiick^  and 
'Carefully  attended  to. 

Watsr. — ^The  allowance  of  waiter  on  board  ship 
is  usually  calculated  at  tibe  rate  of  «ix  pints  per  person 
per  day  in  extra  tropical  latitudes,  and  eight  pints  per 
day  within  the  tropics*  For  a  horee  6  gallons  per 
day. 

On  long  voyages,  such  as  between  the  United  King- 
dom  and  India,  Australia,  or  Cluna,  it  heretofore  waA 
often  necessary  to  touch  at  an  intermediate  poit  to 
replenish  the  supply  of  water.  Now,  however  this 
fihould  seldom  be  necessary,  as  with  ihe  improved 
means  of  distillation,  with  which  the  better  diass  of 
ships  are  provided,  the  daily  wants  of  all  -cm  board 
maj  be  for  the  most  part  fully  supplied. 

PisTiLLiNG  APPARATUS. — ^At  the  preset  time  we 
cannot  but  wonder  at  the  apathy  which  so  long 
prevented  «hip  owners  from  taking  advantage  of  the 
mvention  of  these  so-called  ^'  condensers."  So  long  ago 
as  1763,  an  apparatus  for  distilling  water  on  boa^ 
«hip  was  contrived  by  Poissonier,  and  in  1808,  Dr. 
Cutbush  remarks  that ' '  by  the  simple  addition  of  a  head 
and  worm  to  the  common  boiler,  water  tdaj  be 
obtained  free  from  salt,  and  the  process  of  distillation 
mn^  go  on  while  the  viotuals  are  being  cooked. 
Yet  as  every  person  is  well  aware  who  remembers  any 
thing  of  the  ships  of  even  twenty  years  back,  n<^ 
only  was  the  water  often  in  'a  loathsome  state  of 
foulness  from  decomposition  <^  organic  matters 
''Cevtained  in  it,  but  the  danger  of  an  accident  occur- 
ring to  the  casks  in  which  it  was  oontaamed  was 
ever  present  to  their  minds,  and  too  often  realised ; 
the  small  daily  allowance  having  to  be  reduced,  more 
or  less,  to  their  great  dificomfort  and  personal  injury. 

liiME  TO  PUEIPT  WATER,— In  those  days  the  theory 
was,  that  the  water  on  board  ship  went  through  a  pro* 
«ess  of  self-puiifieation.    It  was  considered  suffici^it 


ihaiS  waiter  from  alongside  tbe  ship,  so  long  ai  it  was 
fresh  was  pumped  into  the  casks  provided  for  it,  and 
these  had  no  other  preparation  for  it  than  being 
charred  in  their  interior.  It  is  trae  that  some  means 
were  recommended  with  a  view  to  diminish,  if  not 
destroy^,  the  extremely  offionsiye  natore  of  the  supply 
thus  obtained  and  thus  preserved.  In  the  early  part 
of  the  present  century,  partiaUy  slaked  lime  was  used 
for  this  purpose,  half  a  pound,  of  it  being  suspended 
in  a  flannel  bag  in  each  cask :  another  and  better, 
although  more  complicated  plan,  was  to  impregnate 
the  water  with  lime,  and  then  preceptitate  the  latter 
by  carbonic  acid. 

With  the  improvemenrbsiof  late  years  introduced  into 
the  means  of  preserving  water  on  board  ships  and 
of  distilling  it  during  ttiie  passage,  there  is  not  the 
same  necessity  for  filtefrs  that  used  formerly  to  exist. 
Still,  however,  for  sick  men,  one  or  two  of  these  should 
always  be  available  for  uise^  and  are  indeed  put  on 
board,  by  orders  of  embarking  medical  officers  at 
our  fcoieign  stations,  with  the  exception  of  India, — 
and  there,  custom  has  not  hitherto  authoitised  their 
being  suj^ied.  A  filter  for  hospital  use  is  specially 
allowed  by  Admiraliy  reguUutions.  A  sin^ple  and 
effectual  means  of  clanfying  and  purifying  water 
on  board  ship,  consists  in  pumping  it  into  iron  tanks 
and  allowing  it  to  remain  there  some  days  prior  to 


VicTOAL&iNo^  Taoops. — ^Tho  scale  of  victualHng 
troops  on  board  ship  is  expUcitiy  detailed  in  the 
Adndialty  regulations  and  Queen's  r^ulations  on  the 
aatgeci  It  would  be  adding  unnecessarily  to-  the 
dimensions  of  this  chapter :  were  the  diiSerent  victual- 
ling scaleft  ta  be  transcribed,  nor  would  any  good  pur-> 
pote  be  served,  as  they  are  regularly  product  at  the 
time  of  embarkation  hj  the  superintending  officer 
0f  the  Qoacter  Master  4aieial's  department. 

The  futgoined  statement  wiU  best  show  the  dif* 
IwMtcet  thai  exist  between  the  scalie  for  a  man  in 
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health  to  or  from  India,  according  to  the  roles  which 

were  in  force  prior  to  1864,  viz. — 

Articles.  Indian  scale.  Admiralty  scale. 

Biscuit  ...  lbs.  100  ...  lbs.  140 
Porter  ...  pts.  105  ...  pts.  110 
Sugar  ...  lbs.  38f  or  oz.  620  lbs.  11  or 
175oz.  including  8f  lbs.  for  lime  juice. 


.  •• 


Chocolate 

Tea 

Oatmeal 

Mustard 

Pepper 

Vinegar 

Salt  pork 

Peas 

Salt  beef 

Hour 

Suet 

Baisins 

Preserved  meat 

Bice 

Mixed  vegetables 

Salt 

Bum 


... 


••• 


••  • 


• .  • 


none 
oz.  52 
none 
0Z.12 
oz.  4 
pts.  10 
lbs.  60 
ptB.  20 
lbs.  40 
„    33^ 
..      6| 
oz.  90 
lbs.  15 

„    10 
lbs.    li 


•  •• 


•  .  « 


•  •• 


•  .  • 


... 


•  •• 


•  •• 


•  •• 


•  «• 


•  •• 


•  .• 


•  •• 


•  •  t 


.  •• 


ft  •• 


•  •• 


»  .. 


»•« 


... 


OZ. 

93i 
85 

pts. 

oz. 

oz. 
pts. 
lbs. 

H 

45 

pts. 
lbs. 

13* 

45 

oz. 

22i 
30 

oz. 

60 

lbs. 

15 

lbs. 

10 

lbs. 
oz. 
pts. 

8* 

none 

none 

none 

none 

oz.      8 

pts.     8f 

Preserved  potatoes  lbs.    7^ 

Pickles        ...         pts.  8i 

Xiime  juice  ...  >,     4| 

Butter         ...        lbs.     5 

A  comparison  of  these  shews  us  an  increase  in 

the  allowance  of  biscuit  according  to  the  Admiralty 

•as    compared  to   the  Indian    scale:   the    quantify 

allowed  by  even  the  Indian  scale  was  greater  Ihan 

could  be  made  «se  of.  Hence,  much  will  necessarily 

ibe  wasted  or  thrown  over  board  by  the  men. 

By  the  new  scale  the  men  receive  no  pickles, 
-as  part  of  their  ration :  no  preserved  potatoes, 
very  little  sugar,  and  no  butter;  these  being 
€he  greater  portion  of  the  articles  of  diet  that  render 
meals   agreeable,    and   in   faet  ue  best  calculated 


(    77    ) 

to  preserve  healili.  It  will  also  be  seen  that  the 
pioporfcion  of  raisins  is  much  smaUer  by  the  new  rule, 
than  by  the  old,  and  that  the  quantity  of  flour  is 
much  diminished ;  thus  curtailing  the  means  of  the 
men  to  prepare  various  articles  of  diet,  such  as  they  are 
known  to  relish  much  at  sea.  Mour  is,  in  fact,  now 
given  in  only  about  two-thirds  the  quantity  allowed 
by  former  regulations  in  India. 

Spirits  are  now  put  on  board  for  30  instead  of  35 
days  as  formerly,  and  porter  for  110  instead  of  105 ; 
and  in  these  respects  are  probably  to  be  found  the  only 
differences  between  the  new  and  the  old  scales  of  vicini- 
aUing  on  board  Indian  ships. 

The  Admiralty  scale  of  victualling  on  board  ships 
is  not,  however,  brought  into  operation  for  troops  pro- 
ceeding from  one  port  to  another,  within  the  jurisdic- 
tion of  the  Government  of  India.  In  these  circimi- 
stances  the  old  Indian  scale  is  still  maintained. 

The  scale  of  diet  for  troops  on  the  voyage  to  India 
and  back  was,  prior  to  1864,  as  we  have  just  seen,  much 
more  liberal  than  that  laid  down  in  the  Admiralty 
rules.  In  that  year,  however,  the  Government  of  India 
ruled  that  the  latter  should  be  substituted  for  the  one 
heretofore  in  use. 

The  Admiralty  scale,  although  probably  sufficient  on 
short  passages,  is  not  so  for  long  ones ;  as,  for  instance, 
to  India,  China,  and  Australia.  Instances  are  often  re- 
corded of  imperfect  diet  on  board  ship  producing  a  low 
condition  of  health :  although  perhaps  not  actual  scurvy, 
yet  such  as  to  render  them  on  landing,  %iid  especially  if 
service  there  awaits  them,  particuladly  prone  to  be 
attacked  by  disease;  nor  should  the  fact  be  forgotten 
that  much  of  the  voyage  between  England  and  India, 
is  along  latitudes  of  a  faropical  or  semi-tropical  tempe- 
rature, in  which  respect  it  differs  in  a  considerable 
degree  from  voyages  between  England  and  her  other 
possessions  in  the  far  east;  and  doubtless  it  was  with 
especial  reference  to  this  drctmistance  that  the  old 
Indian  scale  of  dietary  was  originally  formed. 
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BtuL — Tke  issue  ii  spirits  f  o  tioops  oi^  hetai  ship 
is  not  now  aaDetioned,.  except  oader  the  edrden  of  the 
medical  officer  in  duurge,  and  ^eatj  wisely  se.  It  has 
long  been  found  that  while'  the  latter  have  no  antiscor-* 
butie  property,  the  use  of  the  fiDnner  has  it  in  a  rerj 
maorked  degree.  At  the  begiiuung  of  the  centiirf 
writers  observe,  **  it  is  a  fact  well  established  in  the 
British  Navy,  that  the  scorvj  is  fomid  ta  inake  dow 
progress,  so  long  aa  the  beer  holda  out/'  Tet  only 
upwards  of  fi%  y<Mtn  aflerwaiids  do  measnret  fK»em  to 
be  taken  accordingly. 

Biscurr.-^Biscuits  intended  for  long  vc^ages  should 
be  very  well  baked.  The  plan  now  often  adopted  m 
merchant  vessels  of  keeping  them  in  bags  is  not  a  good 
one.  They  easily  get  worm-eaten  and  musty  when 
thus  kept.  So  long  ago  as  the  days  of  Captain  Cook, 
it  was  found  that  they  kept  best  when  packed  in  casks, 
and  it  has  been  asserted  that  those  casks  which  hav9 
been  impregnated  with  spirits  or  saltpetre  answer  best 
for  the  purpose. 

The  commonly  adopted  plan  of  exposing  biscnit, 
that  has  been  long  kept,  to  the  heat  of  the  oven,  should 
as  far  as  possible  be  extended  to  that  for  troops. 

Yegetablbs. — ^In  India  it  often,  happens  that  pre- 
served potaftoes  or  compressed  vegeiiables  are  not 
obtainable  in  the  market  in  sufficient  quantities  to 
meet  the  requirements  of  troops.  In  such  eases  fresh 
potatoes,  if  procurable,,  are  put  on  board  in  the  propor- 
tion of  f  lb.  pM  man  daily  fi)r  a  month. 

According  to  the  em^ration  scale  of  victualling 
under  the  Government  of  Queensland,  the  articles  and 
in  the  quantities  noted  below  are  put  on  board  for 
every  100  adults,  estimating  the  length  of  the  voyage 
at  16  weeksL  These  include  what  ia  called  i^e 
dietary  seale  and  reserve^  but.  exclude  the  medical 
comfort8>  amd  in-order  to*  bring  the prop(»rtioii.  dowa 
to- the  aHowancse  peac  man,  a  third  ccMumn  containing 
this  infoimation  isi  added,  mt.*--* 
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AxtidMofDiei      Per  100  Adnlti.      Ffst  JbbOt. 

Biscnifs             lbs.  5,500.  lbs.  55 

Beef  (salt)          «  2,600  ...  „  26 

Pork                   „  2,100  ...  „  21 

Preserved  mdats „  2,800  ...  „  23 

Suet                   „  1,100  ...  „  11 

Butter                „  550  ...  „        6^ 

Hour                 ^  7,500  ...  „  75 

Oatmeal              „  2,200  ...  „  22 

Bice                   „  1,100  ...  „  11 

Peas                   .,  1,600  ...  „  16 

Potatoes             „  1,100  ...  „  11 

Preserved  cabbages  pts.  2,000  pts.  20 

„            Vegetables  4,000  pts.  pts.  40 

Tea                    lbs.  150  ...  lbs.     1^ 

Coffee                 „  300  ...  „        3 

Sugar                  „  1,600  ...  „  16 

Treacle                „  1,100  ...       „  11 

Mixed  pickles  pts.  525  ...  pts.          5^ 

Limejuioe          „  800  ...  „        8 

Mustard              ^  60  ...  „  6-10th8 

Salt                     „  300  ...  „        3 

Pepper                „  70  ...  „  7-1  Oth^ 

Eggs                   doz.  18  ...  doz.      2 

Condensed    eggs     ,,  , .                        oi 

in  Jib  tins               ^^*'  ^^  -  ^^-       ^ 

jjlie  great  superiority  of  the  above  scale  in  regard 
to  tiie  allowance  of  antiscorbutic  articles  of  food,  and 
the  various  items  whicb  tend  to  render  a  meal  comfort- 
able and  enjoyable,  must  be  apparent  to  any  one  who 
will  simply  take  the  trouble  to  compaare  it  with  ^ther 
of  the  two  preceding,  but  more  especially  with  that 
aanctionad  by  the  Admiralty. 

Medical  comfokts. — The  scale  of  medical  oomforts 
allowed  by  Admiralty  regulations  varies  according  to 
the  length  of  the  voyage :  and  in  tbe  Transport 
regulations  the  precise  amount  of  the  different 
articles  allowed  is  noted,  according  to  the  destination 
of  the  vessel  or  port  from  which  she  sails. 
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It  is  only  in  voyages  to  or  from  India  that  this 
scale  undergoes  any  modification,  for  although  at  the 
time  these  notes  were  being  written,  the  victualling 
had  been  altered  to  the  Admiralty  one,  that  of  the 
"  comforts'*  had  not,  nor  was  it  to.  be  desired  that  it 
should  be;  for  in  their  provision  for  sick  men  and 
women  and  children  of  soldiers,  the  liberality  of  the  old 
East  India  Company  was  most  marked. 

It  may  be  useful  to  institute  a  comparison  between 
the  scales  of  comforts  allowed  by  the  two  regulations 
for  ordinary  troops,  on  the  voyage  between  Lidia  and 
England ;  the  fact  being  borne  in  mind  that  in  either 
case  any  additional  articles  that  may,  by  the  princi- 
pal medical  officer  at  the  port,  be  deemed  requisite 
are  supplied  on  his  certifying  to  that  effect. 

It  is  also  to  be  borne  in  mind  that,  according  to 
Indian  regulations,  the  lime  juice  and  sugar  put  on 
board  as  "  comforts  "  are  altogether  in  excess  of  the 
quantities  of  the  articles  supplied  or  intended  to  be 
supplied  as  part  of  the  dally  ration. 

Proportion  of  comforts,  (including  lime  juice  and 
sugar,)  for  100  troops  on  the  voyage  between  England 
and  India,  according  to  Admiralty  and  Indian  regula- 
tions, viz. — 
Articles,    Admiralty  scale.    Former  Present 

Indian  scale.   Indian  scale. 
Sugar  ibs    60  „        lbs.  60 

Tea  ...     12  „  „    12 

Scotch  barley         ...    40  „  „    40 

Sago  ...     18         fts  100  „     18 

Am)w-root  ...     12  „      75  „    12 

Wine  bottles  36    bottles  200  „     36 

Preserved  meat     lbs    36  „  „     70 

PreservedpotatoorricelS  „  ,.12 

Tapioca  ...     27  .,  „     27 

Essence  of  beef,  J  pts.   60  .,  „     15 

Soap  lbs.   14        lbs.  300  „     14 

Lime  juice  ...  350        lbs.  150  „  100 

Sugar  (for  the  above)  350        lbs.       „  „  300 

Portable  soup        ...      „  „    100  „     „ 
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By  Indian  regulations,  the  bedding  and  clothing 
are  included  among  the  medical  comforts.  Among  the 
^changes  in  arrangements  for  troops  recently  intro- 
duced by  the  Government  of  India  is  that  noted  in 
the  third  column  of  the  above  scale.  The  quantities 
«hown  in  the  second  column  are  those  formerly  allowed, 
but  since  the  publication  of  General  Orders  by  the  Go- 
vernor General,  numbered  respectively  772  of  1864, 
and  1136  of  1865,  the  latter  are  issued ;  being,  as  will 
be  observed,  not  according  to  the  Admiralty  scale,  and 
iat  the  same  time  in  some  respects  very  restricted  in 
comparison  with  the  scale  formerly  allowed  in  India. 
Although,  however,  the  scales  are  as  have  just  been 
stated,  in  accordance  to  which  these  articles  are  put 
on  board ;  discretionary  power  is  given  to  the  principal 
medical  officer  at  the  port  of  embarkation ;  nay,  it  is 
made  an  important  part  of  his  duty  to  make  applica- 
tion for  whatever  other  articles  of  comfort  the  condi- 
tion of  persons  going  on  board  may  seem  to  require. 

Thus  in  the  case  of  invalids :  although  special  rules 
are  laid  down  for  them,  yet  the  nature  of  their  ailments, 
the  length  of  voyage  before  them,  and  the  particular 
latitudes  through  which  the  route  lies,  must  all  be 
taken  into  consideration :  as  must  also  be  the  number 
of  women  and  children  proceeding  with  them :  for  of 
these  two  classes,  women,  if  nursing,  require  a  full  allow- 
ance of  the  more  delicate  and  nourishing  articles,  and 
children  should  have  an  ample  supply  of  milk,  soups, 
and  materials  for  preparing  light  puddings  for  their  use. 
As  an  example  of  the  additional  comforts  put  on 
board  for  a  long  voyage,  the  following  is  a  transcript 
of  the  list  for  invalids  embarked  at  Hong  Kong  for 
England  in  1860,  as  prepared  by  the  writer  of  these 
notes.  There  were  for  130  invalids  sailing  towards 
the  Cape  and  England  per  ship  Epsom,  viz-. — 

Port  Wine  bottles       288 

Sherry  „  72 

Preserved  meat  lbs         100 

Essence  of  beef  \  „  400 
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Seltzer  water  bottles         60 

Brandy  „  36 

Preserved  potatoes      lbs.  56 

Sugar  „  200 

Tea  „  10 

Preserved  fowls,  tins     „  20 

Jelly  pints  24 

Sago  „  60 

Arrow-root  lbs.  50 

Preserved  milk         pints        1,800 

Soap,  Brown  lbs.  112 

—    Marine  „  60 

Pearl  barley  „  25 

Champagne  bottles         12 

Cocoa  and  milk  „  86 

Ale  „  860 

Porter  „  860 

Claret  „  24 

Preserved  vegetables   lbs.         900 

Lime  juice  pints  144 

It  is  Tisht  to  mention  that  this  was  durin&r  the  last 
China  wfr,  and  that  probably  more  disc^retionary 
power  is  left  to  medical  o4ers  in^making  arrangeme^ 
on  such  occasions,  than  during  a  time  of  peace ;  yet  the 
scale  is  given  as  a  guide  to  what  may,  under  similar 
circumstances,  be  obtained. 

These  stores  are  in  India  placed  by  the  Commissariat 
under  the  charge  of  the  master  of  the  ship,  to  be 
drawn  on  the  requisition  of  the  medical  and  com- 
manding officers.  The  latter,  however,  will  be  respon- 
sible for  the  payment  of  any  deficiencies  that  may 
be  unaccounted  for  at  the  end  of  the  voyage. 

These  orders  sanctioned  by  the  Secreta^  of  State 
for  India  and  the  General  commanding-in-chief,  are 
published  in  the  Gazette  of  India,  February  18th,  1865. 
Lime  juice. — The  issue  of  lime  juice  has,  it  is 
almost  needless  to  say  nearly,  if  indeed  not  altogether, 
eradicated  scurvy  from  sailors  and  troops  on  board 
ship ;  and,  as  we  shall  presently  see,  strict  orders  on 
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the  subject  are  given  not  only  in  the  Queen^s  regu- 
lations but  in  a  separate  form,  to  the  medical  officers 
about  to  proceed  in  charge. 

According  to  some  regulations,  as,  for  instance,  the 
Emigration  scale  quoted  in  a  preceding  page,  lime 
juice  is  put  on  board  as  part  of  the  regular  ration.  In 
others,  as  the  Indian,  a  portion  is  put  on  board  as  an 
item  of  rations  as  well  as  of  medical  comforts  :  while, 
according  to  Admiralty  rules,  it  is  put  on  board 
niether  as  a  ration  nor  a  comfort,  but  over  and  above 
the  various  items  included  under  these  two  heads 
respectively. 

The  Indian  scale  for  troops,  proceeding  from  that 
country  to  England  or  the  colonies,  has  since  1 864  been 
superseded  by  the  Admiralty  one ;  it  may,  however,  be 
still  interesting  to  view  the  following  comparison  of  the 
two.  Thus,  by  the  Indian  scale  for  men  in  health, 
there  was  put  on  board — 

a.  4^  pints  per  man  as  rations,  or  at  ^  oz.  per  day 
for  the  voyage  oz.  72. 

d.  As  medical  comforts,  and  in  addition  to  the 
above  1^  bottle  per  man,  or  oz.  36,  making  a  total 
-quantity  per  man  of  oz.  108. 

By  the  Admiralty  scale,  there  is  put  on  board  as 
ration  for  the  same  voyage  none.  There  is  put  on  board 
under  the  somewhat  peculiar  heading  of  "  medical 
comforts  and  lime  juice,  oz.  56  per  man,"  so  that  there 
is  an  actual  deficiency  according  to  the  Admiralty 
scale  as  compared  to  the  Indian,  to  the  very  consider- 
able amount  of  oz.  52  per  adult. 

For  invalids  the  difference  is  even  more  marked. 
Thus,  by  the  Indian  rules  there  is  put  on  board  as 
rations  per  man  oz.  68,  and  as  comforts  oz.  96,  making 
a  total  amount  per  head  for  the  voyage  to  England  of 
oz.  164. 

By  Admiralty  rules,  there  is  put  on  board  as 
rations  none.  Under  the  heading,  above-noted,  350 
bottles  for  100  men  equal  to  3^  bottles  per  head.  The 
bottle  is  held  to  contain  oz.  24,  thus  24  x  3^=oz.  87, 
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leaving  a  deficiency  according  to  this,  as  compared  to 
the  old  Indian  scale,  equal  to  oz.  84  per  person  for 
the  voyage. 

It  is,  therefore,  not  too  much  to  say  that  among  the 
many  points  in  which  the  late  Company  attended  to 
the  well-being  of  their  troops  in  transit  to  or  from 
their  possessions,  none  was  more  remarkable  than  this  ; 
and  the  reward  was  an  amazing  degree  of  health,  as 
a  general  rule,  among  the  men  at  sea. 

While  the  proofs  of  this  chapter  are  undergoing 
correction,  the  General  Order  by  the  Government  of 
India,  numbered  1136  of  18f)5,  has  appeared:  this 
order  sanctions  as  9?iedical  comforts  for  100  persons  in 
health,  or  as  invalids  lbs.  100  of  lime  juice;  and 
lbs.  300  of  sugar.  In  addition  to  these  quantities  it  is 
directed  that  there  be  put  on  board  as  ordinary  rations 
lime  juice  and  sugar,  in  the  proportions  of  oz.  \  of 
each  for  person  for  the  first  20  days  of  the  voyage, 
and  oz.  1  per  day  for  the  remainder  of  the  voyage ; 
that  is,  oz.  130  for  the  entire  voyage,  or  140  days. 

These  alterations,  however,  only  refer  to  troops 
proceeding  from  India  :  for  those  leaving  the  United 
Kingdom  for  that  country,  the  old  scale  of  victual- 
ling in  accordance  with  that  in  use  under  the  orders 
of  the  late  East  India  Company  is  still  allowed,  and 
will,  it  is  hoped,  long  continue  so  to  be. 
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Bedding  and  clothing. — A  fable  is  given  on  the 
preceding  page,  by  which  will  be  seen  at  a  glance  the 
amount  of  bedding  and  clothing  allowed  to  different 
classes  of  persons  on  board  ship   by  the  Admiralty 
and  by  the  Indian  regulations. 

According  to  Admiralty  regulations,  the  following 
Articles  of  bedding  are  allowed  to  troops,  viz : — 

Hammock,      1  per  each  man. 
Blankets,        2  „ 

Do.  Spare,  5  per  100  men. 
Men.       ^  CHair  beds  in  transports 
only,    10  per  100  menj, 
CHair  piUows  in  trans- 
ports,  10  per  100  menj. 
Hair  bed,        1  for  each  berth. 

Do.  pillow,  1  „     Woman. 

Blankets,         2  „  „ 

Hair  piUow,    1  for  each   child  under 

10  years  of  age. 
Blanket,   1  for  each  child  under 
10  years  of  age. 
A  supply  of  waterproof  coats  is  now  put  on  board 
troop-ships  for  use  during  the  voyage  for  the  propor- 
tion always  on  deck,  namely,  one-third  of  the  whole. 
By  using  them  in  rainy  weather  the  men  need  seldom 
become   wet :  but  when  they  do,  their  wet  clothes 
should  not  be  permitted  to  remain  below,  an  hour 
longer  than  is  absolutely  necessary.     They  should  be 
sent  on  deck  and  dried. 

Bedding. — The  following  scale  of  bedding  and  cloth- 
ing  is  put  on  board  for  troops  proceeding  from  Calcutta 
to  England,  these  articles  being  over  and  above  the 
bedding  used  by  the  soldiers,  and  issued  to  them  yearly 
in  India,  vizi — 

For  Troops,  per  man. 
Invalid.  In  Health. 

Country  blankets     ...     2 
Hammock     ...  ...     1 

Mattrass        ...  ..'      1 


Hammock 

Mattrass 

Pillow 


1 
1 
1 


(    87    ) 


Pillow            ...          ...     1 

Sea-cots  8 

per 

100  men. 

Mannel  shirts           ...     2 

Canvas  frocks  2 

per  man. 

„     Trowsers    2 

„      Socks                ...     2 

For  each  woman. 

In  Health, 

Tf  Sick. 

Blankets  (country)              ...  —    ... 

B    •    ■                                                  ^ 

Cotton  rug  (mtrungej          ...  —    ... 

•  •  •                          JL 

Standing  berth         ...          ...   1     ... 

•  •  •                              A. 

Mattrass /??ow^o«^   ...         ...  1     ... 

•  •  »                             ^ 

Pillow  reommonj       ...          ...   1 

•  •  ■                           X 

For  each  child  : 

jjian iceTi       «...          ...          ...   x     ... 

•  •  ■                           X 

Cotton  rug  ...           ...          ...  1 

»  •  •                            X 

Standing  berth        ...          ...  1     ... 

«  •                             X 

Mallrass      ...           ...          ...  1 

•  t                         X 

Pillow 

.  •   ■^     • . . 

1  •  •                         X 

Two  pairs  of  stockings  for  each  woman^  and  two 
pairs  of  socks  for  each  child  are  also  put  on  board  : 
and  8-^  yards  of  good  flannel  per  woman  or  child,  to 
be  made  up  into  such  articles  of  clothing,  during  the 
voyage,  as  may  be  deemed  necessary. 

The  authority  for  the  above  scale  is  to  be  found 
in  Indian  Government  General  Orders.  No.  556  of 
1865. 

Ventilation. — In  formey  times  ventilation,  as 
indeed,  sanitation  in  any  shape  was  very  little  con- 
sidered ;  aad  sad  stories  may  be  read  in  the  records  of 
those  days,  of  the  fearful  stench,  state  of  filth,  and 
consequent  disease  to  which  sailors  on  board  ship, 
men-of-war,  as  well  as  merchantmen,  were  subject. 

It  would  seem  that  it  was  not  till  1748,  that  atten- 
tion began  to  be  paid  to  this  very  essential  measure  ; — 
a  Mr.  Sutton  appears  then  to  have  introduced  an 
improved  system  of  ventilation ;  and  in  reference  to  it, 
admiral  Boscawen,  writing  from  Table  Bay  on  the 
9th  April  of  that  year,  says:  ''  I  cannot  help  thinking 
the  air  pipes  fixed  in  the  men-of-war  have  been  of 
great  service  by  purifying  the  air  between  decksy  and 
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thereby  preventing  the  scurvy."  It  is  clear,  therefore, 
that  among  the  circumstauces  which  combine  to 
produce  tiiat  scourge,  want  of  fresh  air  was  even 
then  acknowledged  to  be  one. 

Among  the  rules  laid  down  by  the  American  Sani- 
tary Commission,  there  is  only  a  brief  notice  of  this  very 
essential  measure,  namely,  that  when  troops  occupy 
the  lower  deck  of  steam  transpoits,  the  area  for  outlet 
for  air  should  equal  four  square  feet  per  100  men. 
This,  with  the  vessel  proceeding  at  the  rate  of  five 
knots  an  hour,  would  give  each  person  1,000  cubic 
feet  of  air  during  that  time. 

The  ordinary  means  for  ventilating  the  decks  of 
troop-ships  consist  of  hatchways  with  wind-sails,  air- 
shafts,  deck-ventilators,  and  side-scuttles  or  ports.  In 
some  of  the  more  recently  built  vessels  there  are  in 
addition  to  these,  timber-head  ventilators ;  and  in  some 
having  the  latest  improvements,  a  draught  of  air 
upward  is  effected  by  openings  in  the  iron  masts 
which  these  possess. 

An  improvement  on  the  above  methods  has  been 
effected  by  Doctor  Gravin  Milroy,  but  it  is  only 
applicable  to  steam  vessels,  namely ,  ventilation  through 
the  funnel  by  means  of  openings  leading  to  it. 

In  steamers,  various  kinds  of  apparatus,  in  the  shape 
of  fanners  and  force  air-pumps  have  been  used,  and  may 
readily  be  so ;  a  long  tube  guiding  the  current  into 
any  part  of  the  ship  where  ventilation  may  be  most 
required ;  in  sailing  ships  somewhat  similar  machines 
are  used  and  worked  by  the  hand,  the  most  useful 
of  these  being,  appareotly,  that  patented  by  Dank,  and 
known  as  his  apparatus.  It  is  very  useful  for  forc- 
insjr  air  into  recesses  or  between  standing  berths,  and 
for  ensuring  ventilation  below,  during  bad  weather,  or 
when  from  any  other  cause,  the  hatehes  are  closed. 

Dr.  Cutbush,  many  years  ago,  recommended  that  as 
a  means  to  ensure  ventilation  of  ships  at  sea,  and 
during  bad  weather  when  the  hatohes  have  to  be 
dosed,  a  tube  for  the  escape  of  air  should  be  introduced 


(    89    ) 

next  the  fore  and  main  masts.  An  improvement 
upon  this  is  now  coming  into  common  use,  the  iron 
lower  masts  of  some  vessels  containing  within  them 
a  tabe  for  the  escape  of  air  from  the  troop-deck. 

In  ventilating  the  troop-deck  of  a  ship,  it  should  be 
borne  in  mind  that  when  the  vessel  proceeds  to  sea,  the 
tendency  of  its  natural  motion  ahead  is  to  jam 
up  the  air  as  it  were  at  the  after  part  of  that 
deck  :  and  that  under  all  circumstances  it  is  especially 
necessary,  that  this  part  occupied  as  it  is  by  women 
and  children,  shall  have  the  benefit  of  the  best 
ventilation  that  can  be  obtained.  Hence,  in  all  such 
cases  a  lai^e  air-shaft  should  extend  upwards  from 
the  farthest  aft  part,  unless  as  sometimes  is  the 
case,  the  ,  whole  extent  of  deck  has  been  given 
up  to  the  troops.  In  that  case  the  stem  ports  so 
long  as  they  can  be  kept  open,  ensure  a  good  draught. 
Even  then  however,  deck-ventilators  should  be  intro- 
duced as  far  aft  as  practicable,  so  as  to  afford  escape 
for  vitiated  air  when  the  ports  have  to  be  closed. 

Cowl  heads  are  most  useful  in  effecting  change  of 
air  between  decks,  but  considerable  tact  is  necessary 
in  so  placing  the  cowl  as  to  produce  the  current  of  air 
that  is  desired.  For  instance,  if  the  opening  be  turned 
towards  the  wind,  a  downward  draught  takes  place, 
if  away  from  it  an  upward ;  but  unless  the  cowl  heads 
that  are  to  windward,  face  towards  the  breeze,  and 
those  to  leeward  are  turned  away  from  it,  no  current 
of  air  between  decks  can  take  place. 

These,  and  air  tubes  should  be  in  sufficient  pro- 
portion to  maintain  ventilation  independently  of 
hatches  and  ports. 

A  Dank's  apparatus  should  be  put  on  board  all  ships 
carrying  troops, — and  when  more  than  100  men 
embark,  a  second  may,  with  advantage,  be  sup])lied. 

Wind-sails  should  be  in  the  proportion  of  one  to 
every  fifty  men  embarked ;  and,  indeed,  this  is  the 
proportion  sanctioned  by  Indian  regulations. 

If,  however,  from  any  cause,   ventilation   should  be 
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found  deficient,  and  improvement  in  this  respect  im- 
practicable at  sea,  the  suggestion  of  Liebig  may  be  car- 
ried out  with  advantage.  He  observes^  i^t  it  may  in 
some  measure  be  compensated  for  by  the  use  of  hydrate 
of  lime.  Eighteen  or  twenty  pounds  of  slaked  lime 
will,  according  to  this  high  authority,  absorb  S8  or  39 
cubic  feet  of  carbonic  acid  gas  which  would,  as  a  matter 
of  course,  have  to  be  replaced  by  fresh  air. 

Indian  regulations  provide  that  "  booby  "  or  storm- 
hatches  be  fitted  on  vessels  conveying  tiroops-  These 
hatches  are  intended,  and  believed  to  be  readily  kept 
open  during  aU  kinds  of  weather,  but  according  to  the 
reports  of  almost  all  officers,  they  are  not  found  to  answer 
in  actual  practice.  They  often  get  broken  when  not 
actually  required,  and  thus  are  rendered  uqfit  for  use ; 
the  pl^>  therefore,  of  having  ventilating  shafts  fitting 
into  the  comers  of  the  ordinary  hatohes  is  much  bet- 
ter, and  more  generaUy  appUcable.  In  feet,  the  storm- 
hatohes,  as  usually  supplied,  are  utterly  useless. 

It  does  not  appear  tibiat  any  rule  exists  in  regard  to 
the  actual  ventilating  space  that  each  person  on  board 
ship  ought  to  have,  and  yet  the  point  is  one  of  great 
importance.  Considering,  however,  the  large  amount 
of  ventilating  space  that  is  deemed  necessary  in  bar- 
rack buildings  on  shore,  it  is  somewhat  remarkable 
how  little  is  found  to  be  sufficient  in  a  ship. 
Few  vessels  have  so  much  as  65  to  75  square  inches 
per  person  i  and  only  in  very  few  of  the  first-class 
merchant  ships  and  steamers  does  this  space  amount 
to  80  inches. 

The  means  by  which  the  amount  of  ventilating 
space  on  board  ship  is  to  be  calculated,  will  be  bet- 
ter illustrated  by  an  actual  example  than  by  a  mere 
series  of  formulae.  The  calculation  of  the  superficies 
of  square  or  rectangular  openings,  such  as  hatch- 
ways is  easy,  being  simply  the  product  of  the 
length  and  breadth :  but  that  of  scuttles  and'  air  tubes, 
the  shape  of  which  is  circular,  is  not  so  readily 
obtained.    The  ordinary  formula  for  circular  openings 
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is  area  =  D*  x  07854,  in  which  D  is  the  diameter 
of  the  opening ;  but  for  all  practical  purposes  it  will 
be  sufficient  to  take  three-fourths  the  square  of  the 
diameter.  Thus  a  side-scuttle  is  8^  inches  in  dia- 
meter: to  find  its  superficies,  (8^)*  =-tX-t  =289  -*- 
4=72"25,  three-fourths  of  which=54"19  superficial 
inches,  the  area  of  the  opening. 

In  this  manner  we  can  readily  calculate  the  ventilat- 
ing space  per  person  :  thus,  in  the  steam  ship  Mauritius^ 
which  sailed  from  Calcutta  for  England  with  troops 
in  January  1865,  there  were  84  side-scuttles,  each  8^ 
inches  in  diameter.    These  as  shown  above : 

=54-19     sup.    inches        x  84  =  12  feet  114  in. 

1  Hatchway  6  feet  x    8  =  48     ... 

1  Hatch  or  Skylight8  feet  x    6  =  18     ... 

1  After-hatch  6  feet.  x    8  =  48     ... 

2  Cowls,  each  14  inches  in  ^ 
Diameter,  orarea=196  x  C    =    2     ...       6 

f  X  2  x  ,1,) 

1  Skylight  6  feet,  x    8i  =  21     ... 

1  After  Companion  6  ft.    x     8  =  18     ... 


99 

9> 


if 


Total  ventilating  space,  say  167  ...        120 

or,  24,168  superficial  inches. 

The  numbers  of  troops  and  their  families  on  board 

were  294  men,  17  women  and  20  children,  making   a 

total  of  331.  Hence  24,168  -^  331  gives  78  superficial 

inches  of  inlet  and  outlet  space  for  air  per  person. 

Another  example  will  suffice.  In  1860,  the  ship 
Monica  was  taken  up  by  the  Government  Emigra- 
tion Commissioners  for  the  conveyance  from  England 
to  India  of  the  wives  and  children  of  soldiers.  The 
numbers  embarked  were  as  follow,  namely  : — 
Married  women         238 


>> 


Single 


9$ 


men 

... 

.  • . 

20 

men 

• .  * 

• . « 

7 

women 

.  •  • 

•  • . 

10 

275 
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Children  from  1  to  V  Boys  . . . 

12  years  of  age  )  GKrls  ... 

Children  under  one  year  of  sage 


275 
155 
132 

20 


Total      582 
The  means  bf  ventilation  of  the  ship  were  as  under — 


Special  Skylight  Ventilation. 

No.  1  size  2  feet  7   x  3    feet  2  = 

2  = 
2  = 
0  = 
6  = 
6  = 


»      2 

...  8    ...  9   X  4    „ 

»      3 

...  4    ...11    X  5     „ 

„      4 

...  8    ...        X  3     „ 

„      5 

...  5    ...        X  1     „ 

»      6 

...  6    ...       X  1     „ 

»      7 

...  3    ...        X  2    „ 

„      8 

•  «.       O             ...                           X         40                yy 

» 
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feet 

8 

15 

25 

24 

7 

7 

6 

6 


in. 
26 
90 

58 
00 
72 
72 
00 
00 


Four  stern  windows,  each 

2    feet  5     x     2  feet  2  = 


20      14 


Total  feet  121      32 

Ten  side-scuttles,  each  7  inches  diameter=  2       79 
Two  howports,  each  4  feet  1,  x  1  foot        8       24 

Ho^ital  Ventilation. 

1  skyUght  2  feet  11  X  3  feet  1=  8       14 

7  side-scuttles  each  7  inches  in  diameter  =  1       78 
1  cowl  head  11  inches  in  diameter  0       91 

Total  ventilating  space  aup.  feet  142,30,  or  20,274 
square  inches,  leaving  out  smaller  fractional  quanti- 
ties :  this  divided  by  582,  the  number  of  persons  on 
board  would  give  only  36  square  inches  per  person :  a 
proportion  altogether  inadequate,  and  especially  so, 
when  so  many  women  and  children  were  on  board. 

These  calulations  taken  as  they  have  been  from 
actual  measurements  will,  it  is  believed,  be  usefiil  as 
a  guide  to  medical  officers,  whose  duty  may  be  con- 
nected with  the  transport  of  troops  by  sea. 


^^^^••^^^^w 
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Fumigation. — ^The  ordinary  means  of  fiimigation 
provided  on  board  ship  consist  of  chloride  of  lime  or 
of  zinc:  swinging  stoves  are  also  put  on  board 
with  a  view  to  their  being  used  to  dry  the  decks  after 
rainy  weather,  as  well  as  to  fumigate  them. 

In  former  times  the  ordinary  means  for  puriiyin«y, 
as  it  was  then  supposed,  the  air  between  decks  was  to 
thrust  a  hot  iron  into  a  quantity  of  vinegar.  This,  it 
is  now  almost  needless  to  observe,  did  not  eflfect  the 
destruction  of  any  morbific  miasm  that  might  have 
existed.  It  merely  renders  offensive  odors  for  the  time 
being  imperceptible. 

According  to  Indian  regulations  the  proportion  of 
chloride  of  lime  or  of  zinc  required  to  be  put  on 
board  for  a  voyage  to  or  from  England  is  lbs.  20,  for 
every  100  tons'  burthen  the  ship  may  be :  according  to 
Admiralty  regulations   only  lbs.  15  per  100  tons. 

The  Ship's  well.— The  state  of  the  ship's  well  must 
also  claim  the  careful  attention  of  the  inspecting 
medical  oflScer,  during  the  performance  of  the  pri- 
mary or  final  inspection  of  the  vessel.  Iron  ships 
should  have  no  water  in  their  well,  but  wooden 
ones,  unless  carefully  pumped  out  while  in  dock 
or  lying  in  port,  often  become  offensive  from  this 
cause. 

It  is  not  sufficient  merely  to  let  the  sounding  rod 
drop  into  the  well  and  then  look  at  it ;  a  bucket  full 
of  the  contents  should  be  brought  up,  and  if  found 
offensive  the  ship  must  be  well  washed  out  before 
the  troops  go  on  board. 

Live  stock. — Live  stock  is  usually  kept  in  or 
under  the  boats,  and  in  coops,  placed  wherever  these  can 
be  so  most  conveniently  upon  the  deck. 

On  board  the  Malabar,  one  of  the  best  class  of 
Indian  passenger  ships,  it  was  found  on  measurement 
that  the  goose  pen,  capable  of  containing  twenty- 
four  of  these  birds,  was  7  feet  7  inches  long  x  2  feet 
9  inches  high  and  4  feet  broad  =  1  foot  38  inches 
of  superficial  space  to  each. 


I 


^ 
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The  coop  for  fowls  (or  dncks)  being  for  a  dozen 
of  either  4  feet  long  x  1  ft.  6  in.  wide  x  1  ft.  10  in. 
high  =6  sq.  ft.  per  dozen. 

For  pigs,  the  pen  calculated  to  hold  8  of  these  ani- 
mals, was  7  ft.  10  in.  long  x  5  ft.  7  in.  wide  x  2  ft. 
10  in.  high  =  5  sq.  ft. 67  in.  each. 

For  80  sheep  the  pen  used  was  22  ft.  long  x  8  ft. 
6  in.  wide  x  2  ft.  8  in.  high =2  sq.  ft.  48  in.  each. 
This  was  for  Indian  sheep:  for  English  the  regulated 
space  is  4  square  feet. 

That  for  an  Englidi  cow,  7  ft.  6  in.  x  6  ft.  broad 
X  5  ft.  2  in.  high  =45  sq.  ft.  each. 

Two  Indian  cows,  however,  were  accommodated  in  it. 

Under  the  above  arrangements  it  was  stated  that 
sheep  and  pigs  thrive  well  at  sea,  but  tliat  among  the 
poultry  the  mortality  during  the  first  month  of  the 
homeward  voyage  is  often  as  high  as  20  per  cent.,  not- 
withstanding that  coops  are  as  thoroughly  ventilated 
as  possible.  From  this  it  would  appear,  therefore,  that 
the  superficial  space  for  them  is  too  restricted,  and 
this  should,  therefore,  be  considered  in  making  messing 
arrangements  for  cabin  passengers. 

Inspection  op  ships. — The  duties  of  the  inspecting 
medical  ofl&cer  of  ships  engaged  as  Transports  are 
very  important,  and  demand  that  whoever  performs 
them  shall  have  had  some  previous  knowledge  of 
what  is  required  of  him.  A  careful  perusal  of  the 
Queen's  and  Medical  regulations  wUl,  no  doubt, 
inform  him  of  the  majority  of  matters  to  which  his 
attention  should  be  directed,  but  practical  experience 
is  as  requisite  in  this  as  in  others,  to  render 
an  officer  conversant  with  those  upon  which  much 
of  the  health  and  comfort  of  the  men  depends. 

In  regular  Admiralty  Transports,  the  naval  autho- 
rities are  altogether  responsible  for  the  equipment 
and  supplies  of  the  troops,  all  of  whom  come  under 
naval  discipline  from  the  time  they  embark ;  hence 
not  only  is  the  inspection  by  a  military  medical  officer 
not  necessary,  but  it  woudnot  be  allowed.   On  freight 
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and  hired  ships  however  matters  are  different.  The 
inspecting  mescal  oflScer  should  be  present,  not  only  on 
the  occasion  of  the  primary  inspection,  when  the  allot- 
ment of  the  space  and  accommodation  is  made,  but  on 
the  final  one,  when  fittings,  provisions,  comforts,  medi- 
cines, and  instruments  should  be  examined :  and,  lastly, 
at  the  time  when  the  troops  embark,  when,  having  at 
his  previous  visits  made  himself*  acquainted  with  the 
points  noted  below,  he  prepares  the  Eeport  for 
transmission  to  the  Director-General,  and  records  the 
necessary  particulars  on  the  back  of  the  Embarkation 
Betum :  a  separate  Inspection  Eeport  containing  the 
corresponding  particulars,  but  in  a  different  form,  is 
prepared  by  him  and  sent  to  the  Director-Greneral, 
namely : — 


INSPECTION      REPORT. 


Of  the. 
Ditedat 


Ship 


this 


.day  of 


186 


Tonoage 


of 


Nmnberi  for 
whom  provision 

and 
Aeoommodafeion 

are  made. 


Officers   and  Sol- 
diers,— vpedfyin^ 
the  Corps  to  which 
th^  helong. 


Height  between  Decks 


Sopplies 
and 
State. 


Of  the  Ship's  Water 


Of    the  Ship's  Provisions 


Of  the  Medical    Comforts 
Of  the  Bedding ». 


Heans  of  Fumigation  ... 


Means  of  Ventilation 


State  of    the   Well— and  of    the 
Orlop- Deck. -~oT   betwiit    Decks 

banitary  condition  of   Troops,  Fa- 
milies, Ac  ...  ••• 


Bicnatnre  of  the 

Inspsetkig 
Madteal  Officer. 


Signature  of  the  Genertl 
or  other  Officer  snperin- 
tending  the  Embarka' 
tton. 


The  Hospital  regxdations  and  circulars  on  the 
Buhject  from  the  Amy  Medical  Department,  contain 
strict  injunctions  in  regard  to  the  necessiiy  of  making 
a  careful  inspection  for    the  detection  of  zymotic 
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disease  in  troops — ^their  wives  or  children  on  the  eve 
of  embarkation,  in  view  that  any  persons  in  whom 
indications  of  these  may  be  observed,  shall  be  with- 
drawn. 

K  troops  have  been  in  a  healthy  locality,  and 
free  from  the  manifestation  of  disease  for  some  time 
previous,  we  may  fairly  presume  that  unless  the 
germs  of  disease  elsewhere  exist  on  board,  and  if  the 
ship  be  well  fitted  and  ventilated,  they  run  no  special 
risk  of  suffering  from  an  outbreak  of  sickness  during 
the  voyage.  It  may,  however,  so  happen  that  soldiers 
embarking,  although  apparently  healthy  at  the  time  of 
doing  so,  have  the  germs  of  disease  lurking  in  them  : 
it  may  also  happen  that  the  germs  of  disease  exist 
in  the  ship  herself.  Under  either  of  these  circum- 
stances, the  epidemic  influence  may  become  lighted 
up  into  activity  many  days  after  leaving  port,  and 
when  the  ship  is  away  far  at  sea. 

The  inspecting  medical  officer  must  satisfy  himself 
that  a  sufficient  number  of  swinging  stoves  are  on 
board  in  proportion  to  the  numbers  of  persons  em- 
barked. These  stoves  are  to  be  used  in  damp  weather 
for  drying  the  tween-decks,  and  it  will  be  well  to 
see  that  a  sufficient  quantity  of  Aiel  for  their  use 
is  also  on  board. 

Another  point  of  great  importance  is  to  see  that 
sufficient  means  exist  on  board  for  maintaining  per- 
sonal cleanliness  of  all  who  embark. 

Great  care  is  required  to  ascertain  that  the  water 
supplied  for  the  troops  has  been  filtered ;  that  it  is 
not  brackish,  nor  contaminated  Mdth  oi^anic  mat- 
ter. 

The  medicines  and  instruments  are  to  be  examined 
and  their  sufficiency  ascertained.  At  Calcutta,  the 
inspecting  medical  officer  may,  on  his  own  certificate, 
obtain  whatever  in  addition  to  the  regulated  allow- 
ance he  deems  necessary. 

The  state  of  the  Hold  should  be  carefully  seen  to. 
If  it  be  damp,  the  moisture  diffuses  itself  over  the 
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ship,  and  becomes  a  source  of  disease,  containing,  as 
it  wm  do,  emanations  from  various  decomposing 
matters. 

'  All  arrangements  having  been  made  by  the  mili- 
tarj  and  medical  authorities  for  the  embarkation  of 
troops,  the  inspecting  medical  officer,  either  at  the 
time  of  embarkation,  or  what  is  still  more  convenient 
a  day  or  two  before,  gives  to  the  medical  officer  pro- 
ceedingr  in  charere  such  orders  as  to  the  nature  of  his 
duti^on  boardfas  are  not  proyidedfor  in  the  Queen's 
and  Admiralty  codes  of  regulations. 

As  an  example  of  the  instructions  given  to  medi- 
cal officers  proceeding  on  long  voyages,  the  following 
issued  to  them  sailing  from  Calcutta  to  England 
may  be  here  transcribed :  premising  that,  although  spe- 
daUy  drawn  up  for  the  case  of  invalids,  they  are 
applicable  with  a  few  obvious  modifications  to  that  of 
men  in  health,  viz : — 

"  With  reference  to  the  duty  you  will  be  called 
upon  to  perform  in  taking  medical  chaise  of  the 
invalids  proceeding  to  England,  per  the  ship  . 

"  1st. — ^You  will  proceed  to  the  dep6t  hospital,  and 
there,  in  communication  with  the  officer  in  medical 
charge,  examine  the  men  detailed  to  proceed  under 
your  charge,  and  select  meni  to  act  as  hospital  ser- 
vants, during  the  voyage. 

**  2nd. — ^You  will  have  ready  prepared  on  board,  beds 
and  attendants  for  such  men  as  may  have  to  be  carried 
on  board  from  the  hospital,  and  you  will  yourself  be 
on  board  the at  the  time  the  invahds  embark. 

"  8rrf. — You  will  consider  yourself  under  the  com- 
mand of  the  miUtary  officer  on  board,  as  far  as 
regards  the  soldiers,  and  render  him  such  Eeports  and 
Hetums  as  he  may  require. 

"  AtA. — A  Eetum  wiU  be  given  you  of  the  cases  of 
the  invalids,  wherein  their  diseases  and  previous 
medical  treatment  are  stated :  this  Betum  wmch  you 
will  be  pleased  to  deliver  at  the  statioti  where  the 
invalids,  are  landed. 

N 
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^'  6M. — ^You  will  keep  a  Journal  of  the  medical 
treatment  and  occurrences  on  the  voyage,  wherein  will 
be  noted  by  you  the  state  in  which  they  embarked,  and 
any  change  that  may  take  place ;  you  will  enter  the 
medicines,  wine,  and  medical  comforts  you  may  pre- 
scribe ;  and  particularly,  note  the  time'and  cause  of  any 
death  that  may  occur.  This  Journal  you  are  requested 
to  deUver  aloii  witi.  tixe  Return  of  L  caseT 

''Qt/i. — The  medical  comforts  sent  on  board,  are  over 
and  above  the  men's  daily  rations,  they  are  placed 
under  the  care  of  the  captain  of  the  ship,  but  are  at. 
your  disposal  for  such  of  tlie  invalids  as  you  may  think 
require  them. 

"7M. — The  whole  of  the  invalids  should  be  seen  by 
yon  twice  a  day,  morning  and  evening:  and  when  the 
weather  is  fine,  those  who  are  pretty  well,  should  be 
kept  on  deck  as  much  as  possible,  but  not  exposed  to 
a  strong  sun.  The  hammocks  should  be  often  taken 
into  the  open  air,  and  the  berths  scraped  and  rubbed ; 
it  being  of  great  importance  that  they  be  kept  dry  and 
well  ventilated. 

"8M.— Chloride  of  Ume  or  of  zinc  is  to  be  frequently 
used  to  prevent  the  deleterious  effects  of  any  bad 
effluvia. 

"9M. — ^The  men's  faces,  feet,  and  hands  should  be 
washed  daily,  their  hair  combed,  and  every  attention 
paid  to  their  personal  cleanliness,  by  inculcating 
bathing  whenever  practicable. 

''lOtL — ^At  the  termination  of  the  voyi^e,  you  will 
hand  over  to  the  principal  medical  officer  at  the  port 
of  disembarkation,  Beturns  of  sick  during  the  pas- 
sage (in  duplicate),  as  per  War  Office  Form,  No.  294  B. 
—You  will  also  famish  him  with  a  Beport  of  the  not- 
able medical  occurrences  during  the  voyage ;  stating  if 
the  dietary  and  quality  of  the  provisions  contributed  to 
the  health  or  sickness  of  the  troops  on  board,  and 
whether  or  not  any  scurvy  appeared  among  the  invalids 
or  crew,  with  your  views  as  to  the  probable  causes 
thereof,  and  of  such  other  points  as  you  may  think 
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usefbl  in  tending  to  the  health  of  the  troops,  and 
improvement  of  physic  and  surgery. 

"11^4.— You  will  deliver  over  this  letter  of  instruc- 
tions  to  the  principal  medical  officer  at  the  port  of 
disembarkation^  along  with  the  invalids  w^ho  may 
be  nnder  your  care. 

"12tA. — ^You  will  famish  weekly,  a  certificate  to 
the  officer  commanding  the  troops,  specifying  the 
nnmber  of  men  on  the  Sick  list  each  day  of  the 
week.  At  the  end  of  the  voyage  these  certificates 
mnst  be  appended  (after  having  been  countersigned 
by  the  commanding  officer),  as  vouchers  to  any 
charge  that  may  be  made  for  orderlies,  and  which 
must  not  exceed  1  to  every  10  sick  men,  unless  under 
very  special  circumstances,  which  must  be  folly 
detailed  and  reported^ 

"IStL — ^Tou  will  carefully  fill  up  the  Medical  His- 
tory Sheets,  which  you  will  receive  with  the  invalid 
documents. 

"14/^. — ^Tou  will  inspect  every  man,  woman,  and 
child  on  the  day  of  embarkation,  and  certify  that  you 
have  done  this  and  found  them  free  from  infectious 

The  attention  of  the  medical  officer  is  specially 
directed  to  the  means  for  prevention  of  scurvy,  and 
a  separate  code  of  instructions  on  this  point  is  invari- 
ably  given  to  him,  of  which  the  following  is  a 
transcript  :— 

Bules  to  be  observed  for  the  prevention  of  Sea  Scurvy 

among  troops  embarked  on  hug  voyages.'^ 
\st, — ^The  use  of  lime  juice  on  board  ships  engaged 
in  long  voyages  has  proved  to  be  a  certain  pro- 
phylactic of  scurvy,  I  have  therefore  to  refer  you 
to  page  342,  &c.,  of  the  General  Begulations  of  the 
Army,  on  the  subject  of  Medical  Comforts,  and  to 
direct  that  you  unU  on  each  occasion  report  that  the 
r^ulated  quantity  is  duly  put  on  board  each  vessel. 

'*2^u%.— Lime  juice  should  be  issued  every  day 
to  soldiers  on  long  voyages  in  the  proportion  of 
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one  oimce  per  man  or  ^oz.  of  each  daily ;  the  issue 
thereof  to  commence  from  the  date  of  the  sailing  of 
the  vessel.  To  ensure  its  consxunption,  this  quantity 
of  Ume  juice  should  be  mixed  with  three  parts  water 
and  sweetened  with  sugar,  in  order  to  prevent  its 
otherwise  injurious  effects,  and  proper  persons  should 
invariably  superintend  its  distribution. 

''  "irdly. — ^As  damp  and  dose  air  is  found  to  be  an 
auxiliary  cause  of  scurvy,  the  pernicious  custom  of 
washing  the  lower  decks  should  be  restricted  accord- 
ing to  the  state  of  the  weather,  and  scraping  and  dry 
rubbing  be  almost  invariably  adopted  instead. 

"  Men  relieved  from  the  deck  should  not  be  allowed 
to  retain  their  wet  clothing  below.  The  ports 
should  be  open  in  fine  weather,  and  ventilation  by 
wind-sails  always  empbyed  by  night  and  day. 

"  ^tUy, — ^The  troops  should  be  moved  smartly  round 
the  deck  for  an  hour,  morning  and  evening ;  inactivity 
and  want  of  exercise  being  conducive  to  the  produce 
tion  of  scurvy. 

"  5/%. — Fresh  provisions  and  vegetables  should  be 
procured  for  the  troops  whenever  practicable. 

'' I  conceive  that  if  these  precautionary  measures 
be  adopted,  the  regulated  quantity  of  lime  juice 
will  be  sufficient  to  ensure  an  exemption  from  the 
disease;  but  in  the  event  of  scurvy  appearing  on 
board  in  the  slightest  form,  a  further  supply  should 
be  allowed  at  the  discretion  of  the  medical  officer  in 
charge  of  the  troops. 

*^  An  account  of  the  quantities  of  lime  juice  and  of 
the  sugar  issued  in  accordance  with  the  above 
instructions  must  be  kept,  and  rendered  at  the  end  of 
the  voyage  separate  from  that  of  those  articles,  which 
may  have  to  be  used  as  ordinary  medical  comforts 
for  sick  persons." 

As  already  stated,  a  modification  has  recently  taken 
place  in  the  order,  relative  to  the  issue  of  lime  juice 
to  troops  proceeding  from  India  to  England.  Half  an 
ounce  daily  for  the  first  twenty  days,  and  one  ounce 
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for  the  remaining  portion  of  the  voyage  are  the 
quantities  now  issued. 

The  Medical  regulations  contain  ample  rules  in 
regard  to  the  nature  of  the  documents  required  of  a 
medical  officer  on  arriving  at  a  port  with  ixoops.  Yet 
from  one  cause  or  another  it  is  seldom  that  these 
officers  have  in  readiness  the  documents  therein  detail- 
ed :  consequently  it  may  fairly  be  presumed,  have  not 
acted  up  to  them  in  performing  the  various  duties 
directed. 

The  writer  of  this  volume,  with  a  view  to  point  out 
to  those  arriving  at  Calcutta  the  more  clearly  the 
nature  of  the  information  they  are  expected  to  i^irnish, 
drew  up  a  series  of  instructions  :  and  as  these  may 
possibly  be  found  applicable  to  other  places  than  that 
port  they  are  here  given.  They  have  since  been 
embodied  in  a  circular,  dated  Army  Medical  Depart- 
ment,  15th  January,  1865,  and  are  as  under,  viz  : — 

Instructions  to  Medical  Officers  arriving  frok 
Sea- Ward  in  charge  of  British  Troops. 


"1.  You  wiU  make  arrangements  so  that  you  may 
be  in  readiness  to  disembark,  as  speedily  as  may  be 
necessary,  after  your  arrival  at  Calcutta. 

*'  2.  You  wiU  have  any  men  who  are  seriously  ill 
held  in  readiness  to  be  sent  to  the  depdt  hospital 
there,  and  have  abstracts  (in  duplicate  of  each  case) 
and  tiieir  "  Medical  Certificates*'  ready. 

"3.  The  following  documents  will  be  required 
from  you  by  the  inspecting  medical  officer,  viz.  : — 

"  fa  J  Nominal  Betum  of  men  to  be  sent  to  the 
dep6t  hospital. 

"  CbJ  Betum  of  Sick  on  board,  as  per  W.  0. 
Form,  294  B. 

'*  fcj  A  separate  Beport  on  sickness  and  medical 
transactions  during  tiie  voy^e. 

"  fdj  A  Betum  of  medical  comforts,  as  per  page 
113,  of  the  Medical  Begulations. 
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**  {ej  Copies  of  correspondence  on  professional 
points  on  board. 

'^  (f.)  Nominal  list  of  women  who  have  been  sick 
during  the  voyage. 

''  Cy.)  Nominal  list  of  children  who  have  been  sick 
daring  the  voyage  :  each  of  the  above  in  duplicate. 

"  4.  You  will  also  give  him  the  copy  of  the  New 
Transports  Regulations  with  which  you  may  have 
been  provided  for  use  during  the  voyage. 

"  5.  The  following  Books  and  Forms  must  be  com- 
pleted prior  to  your  arrival  at  Calcutta,  viz.  : — 

"  {a.)  Admission  and  Discharge  Book,  Form  *'  G.," 
pages  118  and  146,  Medical  Eegulations. 

"  (3.)  Medical  Case  Book,  form  "L.,"  pages  121 
and  158  of  the  Medical  Eegulations. 

"  (e.)  Medical  Histories  Sheet  of  men,  Form  "  F./' 
pages  116  and  144  of  the  Medical  Begulations. 

"  {d.)     The  Eequisition  Book  for  Comforts. 

"  6.  You  will  be  prepared  to  give  the  Inspecting 
Medical  Officer  information  upon  <£e  following  points, 
namely: — 

"  {a,)  Date  of  departure  of  the  vessel  from  the  port 
where  the  troops  embarked,  and  name  of  the  port. 
{b.)     Length  of  passage  in  days. 
(c.)     State  of  health  of  troops  on  board. 
{d.)    "Whether  the  ship  has  been  provided  with 
every  requisite,  with  especial  reference  to  the  amount 
and  quality  of  provisions,  water,  medicines,  instru- 
ments, and  comforts. 

"  {e.)  Whether  she  has  been  kept  in  a  good  sani- 
tary condition. 

"  (/.)  Whether  the  accommodation  has  been  suffi- 
cient. 

"  {g,)  Whether  any  defects  have  been  discovered 
during  the  voyage. 

"  (A.)  The  number  of  officers,  of  men,  of  women, 
atid  of  children  embarked. 

"  (e.)    The  deaths  in  each  class. 

"  (j.)    The  number  of  births  during  the  voyage. 
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''  (i.)  The  prevailiiig  diseases  on  board,  and  the 
caase. 

"  7.  The  inspecting  medical  officer  will  give  you 
instructions  in  regard  to  your  further  movements 
and  requirements,  but  you  wiU  be  pleased,  in  order  to 
facilitate  duty,  to  have  ready  upon  paper  the  ques- 
tions which  you  desire  to  ask  him. 

''  8.  You  will,  as  soon  after  arrival  as  possible, 
report  yourself  personally  at  his  office," 

A  few  words  of  caution  to  medical  officers  seem  neces- 
sary in  regard  to  the  report  of  medical  transactions 
they  are  called  upon  to  furnish  at  the  end  of  the 
voyage. 

Want  of  care  or  of  discretion  on  their  parts  in 
preparing  reports  of  this  nature,  have  often  rendered 
these  documents  so  many  sources  of  error  instead  of,  as 
they  should  be,  guides  whereby  responsible  authorities 
may  judge  how  far  measures  in  force  can  be  further 
improved  for  the  advantage  of  the  troops. 

The  circular,  of  which  the  following  is  a  copy,  is 
accordingly  given  to  every  medical  officer  sailing  from 
Calcutta  witii  troops ;  and  it  is  hoped  that  its  trans- 
cription in  this  place  may  be  found  useftil  to  those 
embarking  elsewhere : — It  is  dated  Army  Medical 
Department,  25th  June,  1863. 

"  Much  inconvenience  and  extended  correspondence, 
in  regard  to  defective  sanitary  arrangements,  defi- 
ciencies of  provisions,  medicial  comforts,  &c.,  for 
troops  on  board  ships,  having  been  occasioned  by 
the  Reports  on  tiiese  subjects  by  the  medical  officers 
in  chaise  being  made  after  the  disembarkation  of 
the  troops  at  home^  and  at  a  time  when  the  com- 
manding and  other  officers  on  duty  with  the  parties 
were  dispersed. — 

"  I  have  the  honor  to  request  that  you  will  be  so 
good  as  to  instruct  every  medical  officer  who  may 
hereafter  embark  from  Bengal  in  charge  of  troops, 
that  should  he  find  it  necessary  on  arriving  in  Eng- 
land io  make  any  statement  in  the  usual  "  Beport  of 
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Sick,"  or  other  document,  animadvertmg  upon  the 
sanitary  arrangements,  or  the  supplies  on  board,  it 
will  be  necessary  for  him  to  submit  a  duplicate  of 
such  report  to  the  officer  commanding,  prior  to  send- 
ing the  original  to  the  principal  medical  officer  at 
the  port  of  disembarkation,  for  transmission  to  this 
Department. 

.  "  Should  his  Report  contain  any  subject  requiring 
investigation,  it  will  be  immediately  submitted  by 
the  latter  officer  to  the  General  or  officer  commanding 
on  the  spot,  who  will  then  be  enabled  to  make  full 
enquiries  into  the  circumstances  complained  of, 
before  the  officers  or  troops  leave  the  ship  or  port  of 
disembarkation." 

Embarkation  op  teoops. — A  certain  time  should 
doubtless  elapse  between  the  embarkation  of  a  body  of 
troops  and  tiie  sailing  of  the  vessel.  The  Admiralty 
regulations  provide  that  this  shall  be  twenty-four  hours. 
During  this  interval  the  men,  to  use  a  board  ship 
expression,  settle  down  in  their  places.  Any  shortcoming 
that  may  exist  in  the  arrangement  is  most  probably 
discovered  and  rectified  in  the  meantime,  and  in  fact 
a  general  security  obtained  that  all  arrangements  for 
the  voyage  are  complete. 

Under  certain  circumstances  however,  it  becomes 
necessary  that  the  troops  proceed  to  sea  without  even 
this  short  delay.  For  instance  at  Calcutta,  during  the 
months  of  March  and  April,  at  which  time  the 
liability  to  cholera  is  always  great,  and  outbreaks  of 
the  disease  are  of  common  occurrence  among  troops 
detained  in  the  river, — ^the  rule  becomes  necessary  that 
ships  sail  at  once,  or  indeed  that  the  troops  to  be 
embarked,  are  conveyed  to  a  point  towards  the  mouth 
of  the  river  in  a  steamer,  and  being  thus  embarked, 
the  vessel  be  at  once  towed  direct  to  sea. 

A  similar  arrangement  would  with  propriety  be 
adopted  in  other  unhealthy  parts  of  the  world,  where 
troops  proceeding  by  ship  have  to  be  conveyed  a 
considerable  distance  down  a  river. 


(    105    ) 

Under  ordinary  circumstances  troops  should  be  put 
on  board  ship  as  early  in  the  day  as  possible.  They 
thus  not  only  have  the  benefit  of  the  entire  day  before 
them  to  make  arrangements '  for  the  coming  night, 
but  being  refreshed  by  their  sleep,  and  the  dis- 
sipated among  them  recovered  more  or  less  from 
the  effects  of  their  indulgence  the  previous  evening, 
tiiey  are  in  a  better  condition  to  resist  that  tendency 
to  disease  which  should  always  be  looked  upon  aa 
existing  in  bodies  of  men  crowded  together. 

Women's  berths. — As  on  shore,  so  on  board  ship, 
the  great  difficulty  in  maintaining  cleanliness  is  as 
regards  the  quarters  occupied  by  women  and  children  : 
at  sea  the  most  minute  inspection  of  their  berths 
should  be  made  daily.  Bedding  should  be  aired  as 
frequently  as  circumstances  permit,  but  certainly  not 
at  interrals  beyond  a  week.  Every  moveable  thing 
should  be  turned  out  of  the  part  of  the  ship  so  occupied, 
the  place  thoroughly  cleaned  and  well  sprinkled  with 
some  disinfectant. 

It  is  necessary  on  account  of  privacy  for  the  women 
themselves,  as  well  as  the  general  cleanliness 
and  Tentilation  of  the  ship,  that  the  women's  berths 
should  occupy  the  after-part  of  the  troop  deck.  It 
is  also  necessary,  in  order  to  permit  passages  to  be  left 
between  ranges  of  berths,  and  space  for  their  ordinary 
baggage  that  the  berths  should  be  in  double  tiers : 
on  mere  sanitary  grounds  however,  the  arrange- 
ment is  objectionable ;  but  as  women  already  occupy 
double  the  space  allotted  to  a  man,  it  is  evident  that 
economy  and  expediency  are  opposed  to  any  great  im- 
proTement  in  tlus  respect. 

Duties  of  medical  officees. — The  Queen's  and 
Medical  regulations  contain  every  needful  instruction 
to  medical  officers  regardmg  their  duties  on  board 
ship,  and  Dr.  Farkes  in  his  -Suable  book  has  epito- 
mised these  and  given  such  additional  directions  as 
his  own  experience  showed  him  to  have  been  neces- 
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With  regard  to  the  chief  points  to  which.attention  is 
required,  they  may  here  be  briefly  stated  as  follow, 

viz,  : — 

The  decks  should  be  kept  as  clear  as  possible  so  as 
to  enable  the  troops  to  have  all  available  space. 

They  should  be  tightly  caulked  wherever  leaks  may 
be  discovered. 

The  quantity  and  disposal  of  live  stock  on  board 
should  be  restricted,  so  as  not  to  cause  injury  or  incon- 
venience to  the  troops. 

The  troops  to  be  divided  into  three  watches, 
one  of  which  is  to  be  always  on  deck. 

A  guard  to  mount  daily. 

The  troops  to  parade  clean,  for  inspection  once  a  day 
(cooks  included). 

Washing  every  part  of  the  men's  bodies  frequently, 
to  be  enjoined. 

Great  attention  to  be  paid  to  the  cleanliness  of  the 
the  privies. 

Bedding  to  be  brought  upon  deck  every  morning. 
This  applies  to  that  of  both  married  and  single. 

.  Washing  between  the  decks  is  to  take  place  only 
once  a  week,  and  then  only  when  the  weather  is  dry. 

The  boards  of  the  lower  berths  to  be  removed  once 
a  week  for  the  purpose  of  cleaning  them. 

The  coppers  to  be  thoroughly  cleaned  before  and 
after  being  used. 

Frequent  fumigation  is  deemed  very  desirable. 
Windsails  should  be  kept  constantly  hung  up. 

The  practice  of  sleeping  on  deck  in  warm  weather 
is  to  be  prevented,  as  being  productive  of  fevers  and 
bowel  affections. 

Systematic  exercise  should  be  encouraged. 

When  near  land  the  purchase  of  unripe  fruit  is 
to  be  interdicted. 

The  married  people  should  rise  at  6  a.  m.  and  all 
screens  round  their  berths  to  be  then  folded  up. 

According  to  Dr.  Parkes  the  women  and  children 
need  not  be  turned  out  till  9  o'clock,  by  which  time 
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the  men  will  have  washed  and  dressed.  During  the  first 
few  days  of  a  voyage,  when  they  must  be  more  or  less 
ill,  he  would  not  insist  upon  this. 

He  thinks  that  not  only  is  there  no  harm,  but 
that  there  is  actual  good  from  the  men  sleeping 
upon  deck.  It  is  believed  however  that  few  medical 
officers,  who  have  had  much  experience  at  sea,  will 
agree  with  him  in  this  respect. 

He  thinks  that  for  the  first  three  weeks  after  going 
to  sea,  inspections  for  the  detection  of  venereal  should 
be  regularly  held,  and  for  the  first  fortnight  that 
women  and  children  should  be  regularly  inspected 
for  measles  and  scarlet  fever. 

The  rations,  latrines,  and  cook  houses  should  be 
regularly  inspected. 

Doctor  Parkes  considers  that  the  medical  officer 
should  frt>m  time  to  time  test  the  water  broached  for  the 
troops,  and  that  he  should  take  on  board  a  supply  of 
alum,  charcoal  and  permanganate  of  potass,  so  that  by 
the  use  of  these  singly  or  in  combination,  bad  drink- 
ing water  may  be  converted  into  good. 

The  strictest  attention  must  be  paid  to  personal 
cleanliness  on  board.  The  soldiers  during  warm 
weather  readily  bathe  upon  the  forecastle.  For  the 
women  and  children,  a  canvas  partition  should  be 
erected  on  deck  in  the  early  morning :  a  number  of 
beef  casks  cut  in  two  will  readily  supply  bathing  tubs, 
and  a  few  men  working  the  pump  will  by  means  of  a 
hose  supply  the  requisite  quantity  of  water. 

The  Queen's  regulations  and  Admiralty  regulations 
are  explicit  in  prohibiting  washing  between  decks, 
except  during  dry  weather :  a  moist  condition  of  the 
air  below  is  prejudicial  to  health,  and  therefore, 
whenever  washing  the  decks  is  practised,  fire  stoves 
should  be  immediately  used. 

Scraping  and  dry  scrubbing  however,  should  under 
almost  all  circumstances  be  sufficient  to  maintain  the 
decks  in  a  state  of  cleanliness,  and  therefore  shotdd  be 
strictly  enforced  every  day.  As*  well  remairked  by  one 


(    108    ) 

of  1^6  authorities  consulted,  it  would  be  well  were 
some  of  the  labour  that  is  often  bestowed  upon  keeping 
clean  the  spar  deck  divided  between  it  and  other  parts 
of  the  vessel,  that  although  less  seen  have  more  to 
do  with  the  comfort  and  well  being  of  the  troops  on 
board. 

Infectious  diseasbs. — ^Under  no  ordinary  circum- 
stances should  troops,  affected  with  infectious  disease  be 
put  on  board  ship.  It  is  well  however  to  bear  in 
mind  the  fact,  that  with  good  arrangements  on  board, 
a  zymotic  disease,  as  for  instance  small  pox,  if  appear- 
ing in  one  person  need  not  of  necessity  spread  among 
the  body  of  troops  generally. 

In  such  a  case,  isolation  of  the  patient  is  to  be  care- 
fully enforced.  When  however  it  is  practicable  to  do  so, 
troops  should  most  assuredly,  if  starting  upon  a  long 
sea  voyage,  be  re-landed  on  ^e  occurrence  among  them 
of  disease  in  epidemic  form,  and  the  'tween  decks 
thoroughly  cleaned  out  and  purified.  In  such  a  case, 
bedding  and  clothing  used  by  the  troops  must  ako 
be  thoroughly  purified. 

Indeed,  the  orders  on  this  subject  are  explicit: 
in  such  a  case  the  ship  is  to  put  back,  the  troops  be 
disembarked  and  the  vessel  thoroughly  cleaned  out  and 
fumigated. 

Epidemics  on  board  Ship. — ^Although,  as  a  rule, 
troops  on  board  ship  enjoy  a  remarkable  standard  of 
eood  health,  yet  there  are  some  sad  examples  where 
fatal  epidemics  have  occurred  among  them.  Some  of 
them,  as  for  instance,  the  fever  in  the  Eclair  are 
traceable  to  extension  of  the  disease  from  the  affected. 
So  also  in  some  of  the  recent  outbreaks  of  yellow  fever 
on  board  ships  of  the  fleet  serving  on  the  West  India 
station. 

There  are  other  examples  however,  where  certain 
diseases,  more  especially  cholera,  have  attacked  troops 
on  board  ship,  many  days  after  they  had  sailed,  and 
this  too.  although  in  the  early  part  of  the  voyage,  they 
had  beea  remarkably  healthy. 
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In  selecting  a  ship  for  the  conveyance  of  troops, 
the  well-known  fact  should  he  home  in  mind  that 
disease  is  apt  to  recnr  for  a  long  time,  in  a  vessel  in 
which  it  had  prevailed  as  an  epidemic,  and  this  too 
notwithstanding  that  the  ship  may  have  undergone 
a  considerahle  amount  of  cleansing  and  purification. 

Doctor  Jackson  many  years  ago  mentioned  the  fact, 
that  infection  clings  to  the  interior  of  ships :  and  that 
a  transport,  even  after  having  undergone  com- 
plete  purification  and  having  remained  healthy  while 
employed  in  the  interim  in  conveying  merchandize, 
has  again  hecome  unhealthy  from  the  infection 
having  burst  forth  on  her  being  re-employed  for  the 
conveyance  of  troops. 

Among  the  ordinary  causes  of  outbreaks  of  sick- 
ness now  a  days  on  hoard  ships,  the  following  may 
he  enumerated;  namely — organic  matter  whether 
vegetable  or  animal  in  a  state  of  decomposition. 

Even  at  a  recent  period  outbreaks  of  yellow  fever 
have  occurred  on  board  ships  on  the  West  India  station, 
in  the  holds  of  which  green  wood  had  been  collected : 
and  the  disease  having  thus  been  lighted  up,  it  has 
spread  with  terrible  severity  by  personal  communica- 
tion between  the  crews  of  different  ships. 

Decomposing  animal  matter  is  a  very  fertile  source 
of  disease.  In  former  days  we  read  that  the  stench 
from  the  "  head"  entering  the  sick  bays  of  men-of-war, 
which  were  near  that  paort  of  the  vessel  was  a  fertile 
source  of  fever  and  diarrhoea.  With  the  improved  sa- 
nitation of  the  present  time,  such  an  occurrence  is, 
it  is  to  be  hoped,  a  thing  of  the  past :  there  may  how- 
ever be  circumstances  under  which  offensive  matters 
may  be  on  board  and  affect  the  health  of  the  troops, 
notwithstanding  every  precaution  and  care  by  ^e 
mspecting  officer. 

Thus  animal  matters  taken  on  board  as  cargo  in 
opposition  to  the  orders  on  the  subject,  may  by  be- 
coming soaked  with  water  during  heavy  weather  be 
rendered   so   extremely  pernicious  by  decomposition 
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as  not  only  to  give  rise  to  an  intolerable  stench,  but 
to  occasion  among  persons  exposed  thereto,  diarrhoea, 
phlegmonous  boilsj  and  fever.  The  writer  of  these 
remarks,  together  with  his  family,  was  on  one  occa- 
sion exposed  to  them,  and  suflTered  severely  in  the 
manner  stated. 

Defective  or  bad  provisions  or  water,  imperfect 
ventilation,  neglect  of  cleanliness  are  among  the  other 
common  causes  of  sickness  on  board :  and  being  so, 
should  be  carefully  guarded  against. 

The  three  most  terrible  diseases  that  occur  in 
epidemic  form  on  board  ship,  are  yellow  fever,  cholera, 
and  small  pox. 

The  immediate  departure  of  a  ship,  the  crew  of 
which  is  affected  with  the  former  disease,  ,to  a  cold 
latitude  is  now  acknowledged  to  be  as  effectual  in 
checking  the  further  progress  of  that  disease,  as  the 
breaking  up  of  a  regiment  in  India  is  in  epidemics  of 
cholera. 

As  already  stated,  the  origin  of  cholera  on  board 
ship  is  sometimes  inexplicable.  All  that  can  be  done 
is,  in  preparing  the  ship  for  her  voyage  to  guard 
against  this  and  other  zymotic  diseases  by  carefully 
seeing  that  the  space  and  ventilation  are  ample  ;  that 
the  well  and  hold  contain  nothing  of  an  objection- 
able nature  ;  that  cleanliness  has  been  so  far  attended 
to.  and  that  the  food  and  water  put  on  board  are  good. 

With  the  advantages  of  vaccination  now  available, 
the  occurrence  of  small  pox  among  troops  at  sea,  as 
an  epidemic  should  be  impossible.  Isolated  cases 
may  occur  among  men  embarking  soon  after  leaving 
a  station,  where  l£e  disease  may  have  been  prevalent. 
As  an  essential  precaution  in  such  a  case,  the  troops 
about  to  go  on  board  should  be  vaccinated.  For  some 
time  after  going  on  board  strict  personal  inspection  of 
all  is  necessary  ;  and  in  the  event  of  the  disease  occur- 
ring, the  patient  should  be  separated  from  the  others. 

We  learn  that  during  the  American  civil  war  the 
fact  became  apparent,  that  even  on  the  short  voyagea 
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^long  the  coast,  the  insalubrious  state  of  the  ships 
was  localising  and  extending  the  prevalence  of  typhoid 
fever  and  dysentery.  Hence  the  Sanitary  Commission 
of  that  country  recommended  that  transports  that 
have  been  long  in  the  service  should  be  thoroughly 
cleaned,  and  those  upon  which  an  epidemic  had 
recently  prevailed  be  thrown  out. 

It  is  true  that  soldiers  do  not  as  a  rule,  suffer  from 
outbreaks  of  malignant  diseases  on  board  ship  to  the 
extent  that  emigrants  formerly  did :  yet  an  illustration 
or  two  of  what  did  happen  when  sanitary  arrange- 
ments were  not  attended  to  as  they  have  been  of 
late,  will  suffice  to  show  the  dangers  which  attended  a 
neglect  of  these  : — Thus  we  learn  that  of  476  pas- 
sengers who  left  Liverpool  in  1847,  on  board  the 
Firffinius,  for  Grosse  Island,  158  died  on  the  passage 
by  fever,  and  186  were  ill  on  landing. 

The  fact  of  fatal  disease  becoming  localised  in  a 
ship  is  now  ascertained  beyond  doubt :  and  therefore 
it  is  matter  for  grave  consideration  whether  under  any 
circumstances,  a  ship  in  which  disease  of  this  nature 
is  known  to  have  prevailed  ought  to  be  taken  up 
again  for  the  conveyance  of  troops.  As  far  as  per- 
sonal opinion  is  concerned,  I  thiuk  it  ought  not ;  and 
here  is  a  case  in  point. 

"  L'  Eclair." — The  case  of  the  Eclair ^  although 
well  known,  cannot  be  too  prominently  kept  in  view, 
a«  showing  the  terrible  effects  that  may  arise  from 
sanitary  condition  of  a  ship. 

This  vessel,  having  been  some  eight  months  on 
the  coast  of  Africa,  and  having  a  crew  of  146 
officers  and  men,  lost  in  that  time  by  the  coast  fever  nine 
men.  She  sailed  from  Sierra  Leone  on  the  23rd  July, 
1 845.  Pour  days  afterwards  one  man  died  with  fever  and 
black  vomit.  From  that  time  till  her  arrival  at  Buena 
Vista  on  21st  August,  eighteen  men  were  attacked 
with  the  disease,  of  whom  thirteen  died.  The  disease 
continued  to  spread  among  the  crew,  and  on  the  30th 
they   were  landed.      The   ship  was    then    purified 
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by  every  practicable  means — ^fumigated,  and  white 
washed. 

The  men  disembarked:  they  continued  to  suffer 
from  the  disease  to  a  fatal  extent — ^thirty  one  dying 
between  the  date  of  arrival  off  the  island  and  13th  Sep- 
tember. On  the  latter  date  they  were  re-embarked, 
and  on  the  28th  of  that  month  arrived  at  Spithead 
with  a  loss  of  sixty  one  men  and  oificers,  and  with 
fever  still  raging  in  a  fearful  manner ;  only  forty  one 
of  the  crew  having  escaped  the  disease. 

It  will  be  remembered  that  one  of  the  Portuguese 
soldiers  who  had  been  housed  at  Buena  Vista  with  the 
crew  of  the  Eclair  died  of  the  fever  with  which  they 
were  effected,  four  days  after  the  departure  of  the 
vessel  from  that  island :  and  that  from  him,  as  a  focus 
the  disease  spread  until  upwards  of  400  of  the  inhabi- 
tants were  destroyed  by  it. 

The  whole  of  the  crew  had  been  removed  from  the 
Ikiair  in  Standgate  creek,  where  after  arrival  at  Spit- 
head,  she  had  been  placed  in  quarantine ;  the  sick  re- 
moved to  one  vessel,  and  the  convalescents  to  another. 

In  November  1846,  that  is  twelve  months  after  the 
fever  had  disappeared,  this  ship  was  re-commissioned 
as  the  Bosamond,  While  she  was  being  fitted  out, 
four  cases  of  typhus  fever  took  place,  that  disease 
being  then  prevalent.  The  Bosamond  sailed  in 
February,  1847.  Three  days  afterwards  one  of  the 
crew  had  a  slight  attack,  which  when  off  Buena 
Yista  increased  in  intensity  and  proved  fatal,  the 
subject  of  it  being  then  seized  with  the  usual  symp- 
toms of  black  vomit. 

At  Ascension  two  more  cases  occurred,  one  of  the 
men  attributing  his  iUness  to  the  stench  from  the 
boatswain's  store-room  :  a  hole  was  cut  in  the  floor, 
and  a  quantity  of  soft  mud  there  discovered,  mixed 
with  decaying  shavings.  The  men  seem  moreover, 
to  have  been  much  crowded  on  board. 

Not  only  is  a  practical  lesson  to  be  gathered  from  this 
narration,  of  the  necessity  of  seeing  that  all  offensive 
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matters  are  carefally  removed  from  vessels  aqd 
accumulations  in  the  lower  parts  prevented,  but  it  has 
an  important  bearing  upon  the  subject  of  Quarantine. 

Soldiers'  Families  at  Sea. — Severe  outbreaks  of 
zymotic  diseases  on  board  ships  conveying  the  wives 
and  children  of  soldiers,  are  stiU  by  no  means  of 
infrequent  occurrence,  notwithstanding  the  great  care 
bestowed  upon  the  hygienic  conditions  of  these  classes : 
and  occasions  are  common  where  ships  conveying 
these  have  to  put  in  on  account  of  sickness^  to  some 
intermediate  port  on  the  voyage. 

Many  circumstances  combine  to  render  these 
classes  peculiarly  liable  to  diseases  of  this  nature. 
Thus,  they  are  not  as  a  rule  under  that  strict  super- 
intendence in  their  ordinary  dwellings  on  shore  that 
soldiers  are  in  barracks.  Their  general  habits  are 
notoriously  dirty :  they  live  in  the  poorest  and  most 
neglected  parts  of  garrison  towns,  and  from  insufficient 
nourishment  and  food  are,  together  with  their  children 
peculiarly  predisposed  to  disease.  In  addition  to  all 
these,  it  too  often  happens  that  notwithstanding  every 
precaution,  some  one  person, — generally  a  child,  obtains 
access  on  board  while  actually  suffering  from  an  infec- 
tious desease,  or  with  the  fomites  of  the  malady 
ineabating  in  its  system. 

Hospital  Ships. — Dr.  Millingen  well  observes  that 
it  is  highly  requisite  that  every  distant  expedition 
should  be  accompanied  by  a  sufficient  number  of 
hospital  ships,  botii  for  officers  and  men.  This  con- 
veyance he  says,  though  often  overlooked,  is  of  the 
utmost  importance  in  landing  on  a  hostile  shore. 
They  receive  the  casualties  of  uncertain  operations. 

The  necessity  of  ships  as  part  of  an  expedition  has 
now  been  demonstrated  however,  and  the  principle 
fiilly  allowed.  Nor  is  it  likely  that  any  force  will 
hereafter  leave  the  United  Kingdom  for  active  service 
without  being  amply  supplied  with  them. 

This  author  too  offers  a  very  good  suggestion  re- 
garding these.     It  iH,   that   each   should  carry   a 
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distinguishing  pennant,  and  that  ships  belonging  to 
particular  divisions  should  be  able  to  make  the  neces- 
sary signals  for  removal  of  their  sick. 

He  makes  no  remark  in  regard  to  the  equipment 
and  medical  staff  of  the  ships,  but  it  is  obvious  that 
medical  officers,  purveyors,  and  attendants  should  be 
attached  to  them  ;  and  that  they  should  be  complete 
in  equipment,  altogether  over  and  above  what  are 
needed  for  service  on  shore. 

Dr.  Parkes  would  have  one  hospital  ship  for 
fever,  another  for  wounds,  a  third  for  mixed  cases.  It 
is  difficult  to  see  however,  how  when  hospital  ships 
are  required,  such  an  arrangement  could  be  carried 
put.  As  stated  in  another  part  of  these  notes,  a 
hospital  ship  should  rather  be  appointed  to  each 
division  or  portion  of  an  army,  to  receive  such  cases  of 
injury  and  disease  as  may  be  sent  on  board.  The  cases 
being  classified  in  the  ordinary  manner  on  board  the 
ship  itself. 

The  "  America" — The  America  fitted  up  for 
hospital  purposes  in  the  last  China  war,  was  1,673  tons 
burthen.  She  had  two  decks,  the  upper  100  feet  long, 
34^  broad,  6^  high.  The  lower  200  feet  long,  35  broad, 
8n  high  :  bpth  capable  of  accommodating   200  sick. 

For  ventilation  she  had  two  large  loading  ports 
in  the  bows,  and  two  in  her  sides,  each  six  feet  by 
four.  In  addition  she  had  six  side  ports,  four  hatch* 
ways,  eight  deck-scuttles  communicating  with  both 
decks. 

The  lower  deck  of  the  steam  ship  Mautitim 
was,  during  the  same  war,  fitted  up  for  the 
accommodation  of  240  sick  in  standing  berths,  and 
eight  in  cots,  allowing  to  each,  320  cubic  feet  of  air : 
and  the  lower  deck  of  the  Melbourne  was  fitted  up 
for  the  reception  of  126  sick ;  the  necessary  offices  on 
the  two  vessels  being  upon  the  upper  and  spar  decks. 

Transport  by  Eiver. — Circumstances  are  not  likely 
for  the  future  to  render  necessary  the  transport  of 
soldiers  by  river  route  in  India.  The  rail  has  now  taken 
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the  place  of  all  previous  modes  of  conveyance.  It  may 
not  be  without  interest  however,  to  note  what  were 
the  arrangements  under  such  circumstances.  On  a 
river  steamer  for  a  voyage  of  more  than  three  days' 
duration,  each  soldier,  woman  or  tioo  children,  L  e., 
over  two  and  under  ten  years  of  age,  had  a  space  on 
deck  of  six  feet  by  two=twelve  superficial  feet.  Hos- 
pital accommodation  was  provided  in  addition.  This 
was  within  a  cabin  on  the  troop-boat,  or  a  space 
equal  5  per  cent,  of  strength  at  seven  feet  by  two  and 
a  half  feet  each  :  a  small  dispensary  was  also  allowed. 
Spacb. — ^In  country  boats  the  allowance  in 
**maunds"  of  measurement,  was  as  under,  a  maund 
being  equivalent  to  lbs.  80,  viz, — 

Ganges  or  Jumna        Sutlej 
Maunds.  Maunds. 

Per  soldier  50  75 

Additional  per  sick  man         25  25 

Per  woman  50  50 

Per  cWld  10  15 

For  dispensary  one  boat  of  500  maunds 
This  sdlowance  was  deemed  insufficient.  The 
tonnage  "  for  sick  men  should  have  been  seventy  five 
maunds  "  each,  instead  of  twenty  five. 
The  above  mode  of  conveyance  was  awkward,  the 
troops  were  liable  to  loss  of  life  by  storms  and  by 
cholera.  The  fraU  boats  could  not  withstand  the 
former,  the  latter  frequently  attacked  the  troops 
during  halts  under  high  banks,  or  on  low  muddy 
ones.  It  was  weU  therefore,  that  it  was  abandoned. 

Eations. — ^A  slight  modification  occurs  in  the  scale 
of  rations  given  to  troops  on  board  river  steamers  in 
India,  inasmuch  as  that  salt  beef  or  pork  is  substi- 
tuted for  fresh  meat :  and  instead  of  salt,  each  has  two 
ounces  of  mustard  weekly.  He  has  also  one  pint 
and  a  half  of  split  peas,  and  half  a  pint  of  vinegar, 
weekly. 
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CHAPTER  VIL 

ON  TENTS,   CAMPS,   HUTS,  BOWEBS   AND 

BIVOUACS. 


Ekglish  Bell  Tents — Number  for  a  Regiment — English  Mar- 
quees— Camp  space  in  England — American  Tent — French  Tent 
— Bengal — Bombay — Madras — Camp  space  in  India — Yentila- 
tion — Tents  on  service — Unhealthy  Tents — ^Troops  without 
Tents — Camps—  Standing  Camps — Huts—In  Bhootan — Bowers 
— Bivouacs. 

English  Bell  Tents. — The  common  English  bell 
tent  consists  of  only  one  fold  of  canvas;  it  has 
a  diameter  of  twelve  feet ;  a  height  to  the  top  of 
its  pole  of  ten  feet;  contains  in  its  interior,  a 
superficial  area  of  113  feet,  and,  is  calculated  to  ac- 
commodate twelve  soldiers,  or  fourteen  native  troops 
of  India :  its  weight  is  seventy  pounds. 

NoMBER  FOR  A  REGIMENT. — Were  a  regiment  of 
say  910  strong  to  be  equipped  with  beU  tents  in 
India,  the  number  of  these  tents  required,  would  be 
76  for  men,  18  for  hospital,  6  for  guards  and  stores, 
and  3  for  subordinate  medical  staff — ^total,  107  tents. 

These  would  amount  to  lbs.  10,700,  which,  at  5 
maunds  (400  lbs.)  per  camel,  would  require  27  camels 
for  their  conveyance  on  the  march ;  or  at  two  maunds 
(160  lbs.)  per  mule — 68  mules. 

For  a  cavalry  regiment,  14  camels  or  35  mules 
would  be  required  for  the  conveyance  of  tents,  ac- 
cording to  the  above  description ;  and  for  a  Battery 
of  Artillery,  7  camels  or  17  mules.. 

English  Marquees. — ^The  English  hospital  mar- 
quee consists  of  two  layers  of  canvas,  and  is  sup- 
ported by  two  poles.  Its  dimensions  are  33  feet  long, 
12  broad ;  the  sides  are  five  feet  high,  straight;  after 
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whicli  a  roof  slopes  seven  feet  more  to  the  ridge, 
making  the  whole  height  12  feet  from  ground  to 
ridge.  The  superficial  area  of  the  interior  is  396 
superficial,  and  3366  cubic  feet.  It  is  intended  to 
accommodate  18  sick.  The  total  weight  of  this  tent, 
including  its  velise,  is  about  lbs.  500.  The  India  rub- 
ber sheet  to  put  upon  the  ground,  is  about  1451bs. 
more. 

Camp  space  in  England. — ^A  regiment  of  infantry- 
encamped  in  tents  of  the  English  pattern,  and  ac- 
cording to  the  plan  usually  adopted,  occupies  a  front 
of  230  yards,  with  a  depth  of  219.  If  compressed, 
the  dept^L  is  168  yards,  the  breadth  or  front  not 
being  i^ected. 

A  regiment  of  cavalry  or  six  troops,  has  a  front  of 
880  yards,  and  a  depth  of  282.  For  half  a  regiment 
of  cavalry,  a  front  of  140  yards,  and  a  depth  of  202. 

American  Tent. — The  American  regulation  hos- 
pital tent,  is  15  feet  long  x  14  broad  x  H  high  to 
the  centre,  the  waU  being  4^.  This  is  calculated  to 
contain  8  or  10  sick,  at  160  cubic  feet;  but  that 
amount  of  space  is  considered  too  small. 

Tents  in  France. — The  most  recent  pattern  tent  in 
France,  is  intended  to  accommodate  15  foot,  or  8 
cavalry  soldiers;  its  dimensions  being  4  metres  by 
6  m.  The  old  pattern  tent  was  made  for  8  infiintry 
or  4  cavalry  soldiers — Its  superficial  space  amounted 
to  2  i».-60  by  3  «».-35. 

An  interval  of  24  paces  is  left  clear,  between  each 
two  battalions,  when  several  are  encamped  together : 
and  30  to  45  between  regiments. 

The  latrines  for  the  men  are  1 50  paces  in  front  of 
each  battalion,  an  arrangement,  which  does  not  seem 
satisfactory  in  a  sanitary  point  of  view ;  those  for 
the  officers,  are  100  paces  in  rear  of  the  last  line  of 
tents  or  huts. 

The  ground  taken  up  by  the  camps  of  corps  in 
France,  is  as  follows,  w>.— 
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./"V'Si^"'^.'*^"''''^^!  Front  473-5  metrS, 
three  battalions^  15 men  per  hut  >  ^    i,    oo/^./^ 

or  tent.  )      ^  " 

For  a  regiment  of  oavaby,  or  S 
six  squadrons  (14  men  per  hut  > 
or  tent.)  ) 

A  Battery  of  Artillery  on') 
service,  12  men  per  tent.  ) 

A  Battery  of  mountain  Artil-  \ 
lery,  in  tentes  d'dbris.  ) 

The  tents  used  in  India,  are  of  various  patterns ; 
and  those  of  the  same  pattern  vary  in  size  in  the 
different  presidencies. 

Bengal. — In  Bengal,  the  ordinary  privates'  tent 
is  20  feet  long  x  16  broad,  the  height  of  the  kwmat 
©r  wall,  is  6^  feet,  and  to  the  poles  1 0^.  The  outer 
"fly"  consists  of  three  folds  of  cotton  cloth  of  a 
pattern  or  description  used  specially  for  this  purpose ; 
the  inner  fly  consists  of  two  more,  and  the  kumat 
or  out  rigger  of  three  folds. 

Each  tent  has  two  poles,  and  is  calculated  to 
accommodate  16  men^  allowing  a  superficial  area  of 
20  feet  to  each. 

BoMBAT. — ^The  Bombay  tent  is  22^  feet  X  15,  and 
contains  22  men,  giving  a  superficial  space  to  each 
of  1  b\  feet. 

Madras. — ^The  Madras  tent  is  21  feet  X  15,  and 
is  intended  to  contain  25  men,  so  that  eaqh  occupant 
can  only  have  1 2  feet  of  superficial  space. 

The  sepoys'  paU  is  32  feet  x  16  and  8^  high. 
It  weighs  lbs  240 ;  has  a  superficial  internal  area 
of  256  feet,  consists  throughout  of  three  folds  of  cloth, 
and  is  supported  by  a  pole  near  either  end,  and  a 
ridge  pole. 

The  total  number  of  the  pattern  tents  now  in 
use  in  Bengal,  required,  is  for  a  regiment  of  infantry 
94,  for  a  regiment  of  cavalry  60,  for  a  battery  of 
Artillery  17. 
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Camp  spaps  in  India. — ^In  Indian  a  camp  for  aa 
Infantry  regiment  or  ten  companies,  coyers  a  front 
of  210  paces,  and  a  depth  of  360^  the  pace  heing 
eqnal  to  30  inches  :  a  cavaliy  regiment  or  six  troops, 
a  front  of  360  paces,  with  a  depth  of  400 :  a  battery 
of  Artillery,  a  front  of  110  paces,  and  a  depth  of  300. 

Ventilation. — Little  or  no  attention  seems  to 
iiave  been  paid  to  the  ventilation  of  tents,  until 
comparatively  lately.  Various  experiments  have  re- 
cently been  instituted,  with  a  view  to  decide  upon 
the  most  effective  means  of  securing  this  necessity :  and 
of  the  methods  proposed,  that  originally  brought  for- 
ward by  Dr.  Cutbush  seems  about  the  most  simple. 
He  suggested  that  the  upper  part  of  the  poles  should 
be  hollow,  and  have  small  holes  in  their  sides,  through 
which  the  vitiated  air  should  escape. 

With  tents  having  only  one  "  fly,"  such  as  those 
used  in  England,  the  effectual  ventilation  must 
always  be  a  matter  of  dijficulty.  With  those  of 
two  flies  however,  perforations  can  readily  be  made  in 
the  inner :  the  circulation  of  air  that  naturally  takes 
place  between  the  two  producing  constant  removal 
of  the  vitiated  atmosphere. 

Tents  on  service.— On  a  campaign  in  India  during 
the  cold  season,  the  large  tents  allowed  by  regulation  for 
the  use  of  the  troops,  however  much  they  may  conduce 
to  personal  comfort  are  not  essentially  necessary.  In 
the  north-western  parts  of  the  continent,  as  the  Punjab, 
heavy  rains  occur  during  the  winter  months,  and  there, 
mlitary  movements  may  be  seriously  interfered  with, 
^y  "  regulation"  tents  becoming  so  soaked  during  these 
falls,  as  to  render  their  conveyance  onwards  inpracti- 
cable. 

In  hot  weather  campaigns,  such  as  that  of  1857  & 
1858,  the  men  require  that  a  complete  current  of  air 
pass  directly  across  them  :  hence  the  sides  of  the  tents 
were  whenever  practicable  left  at  a  convenient  place  ; 
all  that  is  necessary  in  such  a  case,  is  that  the  men 
have  shade.     Did    military   necessities    permit  the 
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troops  to  occupy  groves  of  trees,  no  tents  would  be 
necessary :  but  to  be  ready  for  emei^ncies,  and  espe- 
cially for  the  safety  of  a  force  it  is  essential,  that  when 
it  does  halt  under  such  circumstances,  the  place  should 
be  as  open  and  free  from  forest  or  underground  vegeta- 
tion as  possible.  Hence  an  artifical  shelter  becomes 
absolutely  necessary. 

Unhealthy  Tents. — ^Tents  for  accommodation  of 
sick  are  in  good  weather  far  preferable  to  a  crowded 
hospital.  l)r.  Lind  specially  mentions  an  instance, 
where  seamen  affected  with  hospital  fever,  which  they 
had  brought  with  them  from  England  to  Port  Mahon, 
recovered  when  placed  in  cold  tents  ;  while  in  houses, 
the  mortality  was  so  great,  that  scarcely  one  in  three 
escaped. 

Tents  may  however,  be  rendered  so  unhealthy, 
either  by  overcrowding,  or  not  being  kept  clean, 
as  to  become  a  source  of  danger  to  those  who  use 
them.  This  has  even  occurred  to  such  an  extent, 
that  according  to  Dr.  Bush,  men  are  most 
healthy,  when  the  exigencies  of  a  campaign  have 
made  it  necessary  for  an  army  to  send  off  their  tents. 
Daring  the  late  war  in  America,  certain  diseases 
became  epidemic  in  camps,  as  for  example — ^measles, 
which,  according  to  Dr.  J.  J.  Chisholm  prevailed  to 
a  degree  that  was  hardly  credible;  some  of  the 
recruits  for  the  Confederate  army,  especially  those 
from  the  country  having  been  the  chief  sufferers  from 
the  malady. 

Troops  without  Tents. — ^Indeed,  so  unhealthy 
did  camps  become,  that  the  Confederate  troops 
are  said  to  have  enjoyed  better  health  in  the  bivouac 
than  in  tents,  so  long  as  the  men  were  able 
to  be  provided  with  abundance  of  good  clothes. 
That  under  favorable  circumstances  of  climate, 
troops  may  enjoy  excellent  health  when  improvided 
with  tents,  we  have  many  examples.  Dr.  Chisholm 
remarks  that  soldiers  have  lived  for  months  without 
tents,  sleeping  under  trees^  exposed  to  dews  and 
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Tain :  and  only  suffer  from  colds  and  catarrhal  affec- 
tions, when  permitted  under  furlough  to  enjoy  along- 
wished  for  visit  to  their  families,  with  the  now  doubt- 
ful comfort  of  a  close  room  and  a  sofk  bed. 

We  moreover  learn  that  in  America  it  was  found 
better  during  forced  marches,  and  with  insufficient 
means  of  rapid  transport,'  to  dispense  with  tents  and 
sleep  in  the  open  air  ;  so  also  during  the  mutiny 
campaign  in  India,  bodies  of  troops  were  in  some 
instances  sent  in  pursuit  of  the  rebels,  and  suffered 
no  injury  or  inconvenience  from  their  being  without 
tents. 

Camps. — Camps,  as  Dr.  Millingen  observes,  are  of 
obligation  and  selection.  In  the  case  of  the  for- 
mer, we  must  encamp  according  to  the  circumstances 
of  service  :  in  the  latter,  it  becomes  the  duty  of  the 
medical  officers  to  consider  the  sanitary  conditions 
connected  with  them. 

With  regard  to  the  latrine  arrangements  for  a  camp. 
Dr.  Millingen  remarks — "  privies  should  be  dug  in  rear 
of  the  camp,  of  a  sufficient  depth,  and  surrounded 
with  banks  set  with  trees" — and  he  continues — "fresh 
earth,  at  least  half  foot  in  depth  should  be  thrown  every 
morning  upon  the  soil  of  the  preceding  day  ;  when 
the  pit  is  two-thirds  full,  fresh  ones  should  be  excava- 
ted. Here  in  fact,  a  near  approach  to  the  system  which 
has  very  lately  been  brought  forward  as  something 
quite  new. 

Should  a  stream  pass  the  site  of  a  camp,  and 
its  water  be  fit  to  be  made  use  of,  the  upper  part  should 
be  set  apart  for  culinary  and  drinking  purposes :  the 
next  for  watering  horses  and  cattle ;  the  lowest  for 
washing. 

The  American  Sanitary  Commission,  in  addition 
to  recommending  that  the  gi'ound  in  tents  should  be 
covered  with  straw,  pine  planks,  or  india-rubber  cloth : 
that  good  ventilation  be  secured,  and  overqrowding 
avoided,  suggest  that  in  fine  weather,  i^e  tents  be 
struck  and  re-pitched  on  new  gound :  that  the  bedding' 
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and  clothing  be  exposed  to  the  sun,  as  often  as  pos- 
sible :  that  on  the  tents  being  removed  to  a  new  site  the 
old  one  be  sprinkled  freely  with  lime,  charcoal,  or 
other  disinfectant.  The  French  in  the  Crimea  used 
sulphate  of  iron  in  solution  for  this  purpose. 

Such  offal  as  cannot  be  consumed  by  fire,  sliould  be 
thrown  into  pits  to  leeward  of  and  not  less  than  two 
hundred  yards  from  camp, — covered  with  a  layer  of 
charcoal,  and  then  with  earth.  Bodies  of  animals 
and  of  persons  should  be  buried  at  least  three  feet 
below  the  surface. 

After  great  carnage  in  battle,  the  dead  should  be 
buried  in  trenches  eight  to  ten  feet  deep  and  covered 
with  lime  or  other  deodorant  :  as  for  instance  a 
mixture,  one  part  of  peat  charcoal,  one  of  quick  lime> 
and  four  of  sand  or  gravel. 

Camps. — Straw  should  be  allowed  liberally  to  form 
a  bedding,  and  the  coarser  it  is,  the  better.  It 
should  be  frequently  aired,  if  the  camp  be  a  standing 
one. 

A  mud  or  stone  wall  should  under  such  circum- 
stances be  raised  round  each  tent :— or  in  the  case  of 
the  bell  tents,  these  were  in  the  Crimea  raised  upon 
a  wall  of  this  description  with  much  advantage  to 
the  occupants.  The  floor  of  the  hospital  should  at 
all  times  be  well  raised. 

The  use  of  charcoal  filters  on  the  line  of  march  or 
in  camp  cannot  be  too  strictly  inculcated,  and  the 
new  patent  ones  seem  best  adapted  for  this  purpose. 

Standing  Camps. — Unless  the  greatest  possible 
vigilance  be  maintained,  the  condition  of  a  standing 
camp  speedily  becomes  extremely  offensive  from  the 
accumidation  of  filth,  refuse,  and  dead  cattle.  No  per- 
son who  has  not  had  actual  experience  of  life  in  camp, 
can  conceive  how  rapidly  a  locality  may  be  rendered 
offensive ;  and  under  certain  circumstances,  as  for 
instance  an  army  encamped  near  a  besieged  city,  seri- 
ous injuiy  to  the  efficiency  of  thie  force  may  speedily 
occur  from  disease  thus  produced. 
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If  therefore,  circumstances  permit,  a  stand ing  camp 
ought  to  be  struck  at  intervals  of  at  least  eight  days, 
and  the  ground  changed  ;  in  India  there  is  as  a  rule, 
little  difficulty  in  carrying  out  this  measure  except 
during  sieges:  as  for  example  in  the  case  of  Delhi 
and  Lucknow  during  the  mutiny ;  in  these  instances, 
military  requirements  are  pre-eminent,  but  the  evils  of 
the  position  may  be  much  diminishe  i  by  strict  sanita- 
tion. 

Huts. — For  small  parties  Dr.  Jackson  recommended 
huts ;  each  hut  to  be  capable  of  accommodating  six 
men  and  a  Non-Gommissioned  officer.  It  should,  ac- 
cording to  him  be  lofty, — the  floor  raised  upon  pillars, 
covered  with  a  thick  roof  of  thatch — with  piazzas 
in  front  and  rear.  He  would  also  have  it  when  prac- 
ticable erected  over  a  terraced  floor. 

It  is  not  considered  desirable  that  large  bodies  of 
troops  should  occupy  tents  during  winter  in  Europe 
or  America  ;  when  therefore,  accommodation  for  them 
has  during  that  season  to  be  extemporised,  huts  ought 
to  be  erected  for  the  whole. 

In  Prance,  the  size  of  huts  varies  according  to 
their  material,  but  as  a  rule  the  larger  are  deemed 
prefera-de  to  the  smaller. 

One  for  20  men  is  460;;/  X  6'60m  ;  for  16  men 
4'QOm  X  5'SOm  ;  for  8  men  2•60;/^  x  5•30;;^. 

During  and  subsequent  to  the  military  operations 
in  Bhootan  in  1865,  our  troops,  both  British  and 
Indian,  were  ac(5ommodated  in  huts  that  were  hastily 
run  up  for  their  reception.  These  huts  for  the  most 
part  consisted  of  split  bamboo  work  interlacing 
between  a  series  of  upright  posts  to  form  the  walls  ; 
in  some  instances  a  layer  of  mud  was  applied,  in 
others  not.  The  roofe  were  rendered  water  proof  by 
bamboo  leaves,  and  a  flooring  somewhat  raised  from 
the  ground  ;  consisting  of  bamboos  placed  length — 
ways  on  uprights,  was  sufficient  to  prevent  the  oc* 
eupants  from  suffering  from  the  direct  emanations 
from  the  ground,  and  from  inundations.      A  raised 
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platform  of  the  same  kind  extended  along  one  side  of 
the  hut,  similar  to  a  guard  bed,  and  on  this  the  men 
slept.  The  space  per  man  in  these  was  50  superficial 
and  400  cubic  feet. 

Bowers. — As  Dr.  Jackson  observes,  in  countries  co- 
vered with  woods,  abundantly  supplied  with  straw  and 
other  materials  applicable  to  the  purposes  of  forming 
shelter,  it  is  upon  the  whole  better  to  raise  huts  and 
construct  bowers  than  to  cany  canvas. 

The  natives  of  some  countnes  are  adepts  in  running 
up  bowers  such  as  have  been  alluded  to,  and  it  may  at 
times  happen  that  military  operations  are  undertaken  ' 
in  districte  where  from  the  nature  of  local  circumstance 
it  would  be  impracticable  to  carry  camp  equipage. 

On  the  west  coast  of  Africa,  and  in  Nepaul  the 
natives  excel  in  forming  shelter  for  themselves ;  a 
few  hours  in  either  case  are  sufficient  to  enable  them 
to  house  themselves  in  this  extemporaneous  way. 

Bivouacs. — Dr.  Millingen  recommends  that  when 
military  circumstances  permit,  and  the  (ieneral  in 
command  does  not  wish  to  show  an  extensive  front, 
fires  be  lighted  in  circular  clusters  and  the  men  lie 
between  them.  The  men  should  lie  not  singly  but  in 
squads,  spreading  two  or  three  blankets  on  the  ground 
or  over  straw  if  procurable ;  the  remaining  part  of  the 
blankets  being  put  over  them.  In  wet  or  cold  weather, 
hot  coffee  or  a  little  spirit  ought  to  be  given  to  them 
before  they  lie  down  to  rest,  and  not  more  than  one 
half  the  force  ought  to  be  allowed  to  rest  at  a  time. 

The  sick  must  if  possible,  be  put  under  canvas  or 
in  houses ;  only  in  very  fine  weather  or  mild  climate 
should  they  be  left  in  the  open  air. 

Bivouacs  says  Dr.  Cutbush,  are  less  dangerous  when 
solderies  can  lie  with  their  feet  towards  a  fire  and  their 
heads  upon  their  knapsacks  :  but  as  he  adds,  this  can 
be  rarely  practised  as  the  fires  would  point  out  to  the 
enemy  the  situation  of  the  troops. 

In  very  cold  weather  however,  he  would  recom- 
mend that  soldiers  do  not  approach  a  fire  but  that  at 
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intervals  thev  take  sharp  exercise.  Under  such  cir- 
cumstances the  application  of  oil  to  the  exposed  parts 
of  the  body  will  be  found  to  protect  them, — a  practice 
adopted  so  long  ago  as  the  days  of  Xenophon  and 
Sannibal. 

In  the  French  Army. — The  directions  for  bivouacing 
according  to  the  French  are  simple  enough. 

The  infantry  having  lighted  fires  behind  the  line 
of  packs  or  knapsacks  on  the  position  to  be  occupied 
by  their  huts  or  tents,  the  different  companies  arrange 
themselves ;  each  around  their  own,  and  those  that 
ean  thus  find  shelter  do  so. 

The  squadrons  of  cavalry  break  into  smaller  bodies, 
and  arrange  themselves  right  and  left:  each  form- 
ing a  line.  The  horses  are  arranged  as  in  camp, 
according  to  circumstances.  If  it  be  permissible  to 
unsaddle,  the  arms  are  arranged  in  stacks  by  them- 
selves :  these  are  placed  behind  the  horses,  the  bridles 
are  suspended  upon,  and  the  arms  rested  against  them. 
The  bivouac  fires  for  each  squadron  are  20  metres 
to  the  left  of  the  horses,  the  men  placed  around  and 
sheltered  if  possible.  The  forage  is  arranged  to  the 
right  of  the  horses.  The  fires  and  horses  of  the  officers 
are  arranged  in  rear  of  the  lines  of  troopers.  The 
advance  guard  is  one  kilometre  in  front. 

In  India. — In  the  plains  of  India,  during  both  hot 
and  cold  seasons,  troops  might  without  any  injury  to 
themselves  bivouac  much  oftener  than  they  do. 
During  the  mutiny  campaign,  columns  sent  in  pur- 
suit of  the  rebels  not  infrequently  bivouaced :  and  as 
fires  were  not  required,  not  only  was  the  locality  not 
revealed  to  the  enemy,  but  the  prosecution  of  the 
operations  was  much  facilitated. 
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CHAPTER    VIII. 

ON  LOCALITIES. 


General  remarks  on  sites — Favorable  characters — Unfavorable  cha- 
racters— Places  to  avoid — Woods— Trees — Grass — Changes  in 
the  healthiness  of  stations — Hill  stations. 

General  remarks  on  sites. — So  much  has  of  late 
years  been  written  on  the  subject  of  sites,  that  it  now 
only  seems  necessary  to  give  an  epitome  of  the  prin- 
cipal points  that  require  to  be  attended  to  in  the 
selection  of  positions  for  the  location  of  tnK)p8,  whe- 
ther in  camp,  huts,  or  barracks. 

According  to  the  American  Sanitary  Commission, 
the  following  are  the  requirements  of  a  good  encamp- 
ing ground,  namely:  it  should  be  dry,  moder- 
ately elevated,  have  sufficient  slope  to  prevent  water 
stagnating,  be  near  good  and  abundant  supply  of 
water  for  all  purposes :  if  near  a  river,  that  there 
be  no  danger  of  inundation ;  if  from  necessity,  it  be 
near  a  marsh,  that  it  be  to  windward. 

If  it  be  practicable  to  obtain  the  results  of  two  or 
three  years'  experience,  before  finally  determining 
upon  a  site,  it  would  be  well  to  do  so,  for  it  is  by  no 
means  seldom,  that  the  opinions  formed  by  the  inspec- 
tion of  a  site  during  one  season  of  the  year  or  for 
a  short  period,  are  belied  by  actual  experience.  Among 
the  points  to  be  considered,  during  these  preliminary 
enquiries,  are  the  rain  fall  at  the  locality,  its  range  of 
temperature,  the  electric  phenomena,  its  facilities  as 
regiards  water  and  drainage,  the  diseases  of  the  popu- 
lation, and  their  liability  to  epidemics. 

The  locality  ought  to  be  examined  at  different 
seasons  of  the  year ;  and  in  India,  during  the  height 
of  the  rainy,  and  during  the  dry.  During  these 
inspections,  drainage  might  be  planned  and  carried 
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out  to  some  extent,  injurious  vegetation  removed,  and 
excavations  made  for  good  water  before  the  troops 
are  placed,  even  if  their  occupation  of  the  position 
is  only  intended  to  be  temporary. 

It  was  long  ago  decided  by  the  Americans,  that  in 
selecting  a  site,  the  appearance  of  the  inhabitants, 
especially  as  to  their  spleen,  be  taken  into  account. 
These  characters  have  subsequently  been  adopted  by 
Indian  medical  officers,  in  selecting  sites  in  the  latter 
country. 

It  has  long  been  remarked  by  writers  upon 
such  subjects,  that  fevers  are  little  known  in 
rough  hilly  countries,  where  water  flows  with  a 
rapid  course :  while  the  very  reverse  is  the  case  in 
those  of  an  opposite  nature.  At  the  same  time,  it 
must  be  borne  in  mind  that  although  a  high  and  dry 
situation  may  not  contain  any  thing  hurtful  in  itself, 
it  is  by  the  circumstance  of  its  elevation,  more  exposed 
than  the  parts  at  its  foot — to  morbific  influences 
brought  from  a  distance.  So  well  is  this  under- 
stood in  China,  that  the  people  of  that  country  prefer 
building  their  houses  in  the  vicinity  of  their  rice-fields 
and  swamps,  to  choosing  sites  for  their  dwellings  on 
the  sides  of  hills. 

Newly  cleared  wood. — ^American  writers  have 
especially  asserted  that  encampments  on  lands,  the 
wood  of  which  had  just  been  cut  down,  are  of  all 
others  the  most  unhealthy,  and  add,  "  it  is,  perhaps, 
from  this  cause  that  new  countries  are  generally  fatal 
to  the  first  settlers." 

These  remarks  have  a  particular  bearing  upon 
India ;  there  it  may  be  necessary,  as  it  was  from  time 
to  time,  during  the  mutiny  of  the  sepoys,  to  cut  down 
extensive  tracts  of  wood  or  jungle,  in  which  the 
enemy  may  have  taken  shelter :  under  such  circum- 
stances, the  troops  should  not  be  encamped  upon  the 
newly  cleared  ground. 

Favorable  characters. — Among  the  favorable 
characters  of  a  site,  the  follpwing  are  the  principal. 
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viz. — Moderate  height  and  sunshine.  Free  exposure 
to  air,  provided  it  be  neither  malarious  nor  too  cold. 
A  soil  over  or  through  which  water  passes  quickly. 
A  gravelly  soil  is  healthy  and  easy  of  drainage. 
Chalk  formation  is  next  to  gravel  in  healthiness, 
it  rapidly  absorbs  water,  and  sparingly  returns  it 
to  the  atmosphere.  The  air  on  chalk  soil  is  dry,  tonic, 
and  bracing.  Where  emanations  do  not  arise  from 
'  the  soiL  Where  the  water  is  not  tainted  by  organic 
or  other  noxious  matters.  Great  permeability  of 
the  soil,  whether  accompanied  or  not  with  slope. 
Primitive  granite  soils  and  sandy  soils. 

In  India,  select  a  position  some  miles  from,  and  to 
windward  of  large  cities  and  of  large  rivers :  the 
summit  of  a  gentle  undulation  or  slope  of  rising 
grounds;  a  light  gravelly  soil,  friable,  and  without  a 
substratum  of  heavy,  retentive  material.  Water  should 
be  abundant,  good,  and  obtainable  at  moderate  depth. 

Stations  should  be  surrounded  by  a  zone  of  one 
or  two  miles  radius  free  from  cultivation  and  irri- 
gation. This  should  be  dotted  with  clumps  of  trees 
and  gardens,  and  be  for  the  most  part  grass-land. 

Unfavorable  characters. — ^The  unfavorable  cha- 
racters of  sites  are  far  more  numerous  than  the  favor- 
able. Among  the  principal  objectionable  characters, 
are  the  following,  viz. — Clay  or  marshy  soil.  It 
permits  the  stagnation  of  water,  and  is  unhealthy. 
Stone  and  sand  soils  heat  and  cool  rapidly.  They 
also  absorb  and  give  out  water  readily ;  hence  they 
are  unhealthy.  Limestone  and  sandy  plains  are 
pestiferous,  as  indicated  in  the  case  of  Wsilcheren. 

Depressions  below  the  levels  of  surrounding  hills  are 
unhealthy.  So  are  ravines  and  portions  of  plains  having 
a  lower  level  than  that  of  the  surrounding  country. 

Sandy  tracts  in  the  vicinity  of  rivers  are  to  be 
avoided  as  places  for  encampment.  However  dry  the 
surface  may  be,  the  subsoil  at  a  depth  of  one  or 
two  feet,  will  be  found  saturated  with  moisture. 
Such  places  were  found    to    be    most    unhealthy 
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during  the  Peninsular  war,  and  there  are  many 
instances  in  India,  where  very  serious  results  have 
followed  the  temporary  occupation  of  places  of  this 
nature. 

All  malarious  localities  must,  if  possible,  be  avoided. 
These  for  the  most  part  contain  20  to  40  per  cent, 
of  organic  matter,  consisting  of  humus,  decomposing 
slowly  by  admission  of  a  little  air.  Soils  of  this 
nature  absorb  1 6  per  cent,  or  more  of  water. 

As  a  rule,  it  may  be  considered  that  all  low  grounds 
covered  with  aquatic  plants  are  improper  for  camps  ; 
yet,  during  cold  weather,  a  camp  may  occupy  the  vici- 
nity of  a  marsh  with  impunity.  Many  districts 
however  are  notoriously  malarious  on  the  surface  of 
which  none  of  the  usual  characters  exist,  as  when 
the  bed  immediately  under-lying  consists  of  clay, 
which  is  non-absorbent  and  impermeable  to  water ; 
much  of  the  soil  of  the  North- West  of  India,  and  of 
the  Punjab  is  of  this  nature. 

Cholera  visited  with  great  intensity  the  coal  fields 
of  England :  and  this  disease  is  always  present,  and 
liable  to  attack  troops  on  carboniferous  ranges  in 
India,  as  for  instance,  at  Baneegunge  and  the  neigh- 
bouring part  of  the  country. 

Loose  sandy  soils  and  regions  where  ferrugenous  and 
hornblende  granite  in  a  s^te  of  disintegration  exists, 
whether  in  plains,  or  in  abrupt  mountain  spurs,  with 
deep  intervening  valleys  where  black  soil,  as  in 
Central  India,  is  the  prevailing  alluvium. 

The  extreme  unhealthiness  of  localities,  the  pre- 
vailing rocks  of  which  are  of  the  above  nature,  is 
well  Ulustrated  in  the  cases  of  the  coaat  of  Guinea 
and  Hong-Kong.  Mr.  Montgomery  Martin  first 
adverted  to  this  circiunstance  :  and  the  writer  of  the 
present  volume  saw  ample  reason  to  believe  that 
the  similarity  was  not  only  in  the  geological  for- 
mation of  the  two  places,  but  also  in  the  characters 
of  the  diseases  that  render  them  so  deadly  a^  they 
notoriously  are. 
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This  subject  is  discussed  more  at  length  in  the 
author's  work  on  China,  to  which  accordingly  the 
reader  is  referred ;  it  is  right  to  allude  in  this  place 
however,  to  these  examples :  and  to  observe  that 
unhealthy  as  both  places  are,  they  are  rendered  still 
more  so  wherever  the  ground  is  newly  turned  up,  or 
the  rock  excavated.  For  this  reason,  the  risk  attend- 
ing residence  in  newly  built  houses  at  Hong-Kong  is 
perfectly  understood  by  our  countrymen  on  that  is- 
land :  and  it  may  have  been  from  the  extent  of  build- 
ing operations  then  taking  place,  that  the  locality  was 
at  the  time  of  being  first  occupied  by  our  troops,  ren- 
dered so  peculiarly  fatal  to  them,  as  it  unhappily  was. 

A  country  intersected  by  ravines,  abounding  in 
marshes  and  tanks,  and  liable  to  be  inundated : — ^a 
country  unsusceptible  of  ready  drainage  :  grave-yards, 
sites  of  ancient  cities,  places  saturated  with  organic 
matter  as  where  ordure  and  refuse  have  been  deposited 
are  all  unhealthy. 

A  clay  soil  or  clay  subsoil  coming  near  the  sur- 
face, are  retentive  of  moisture  and  of  malaria. 
Ground  at  the  foot  of  a  slope,  or  localities  situated 
^t  the  mouth  of  mountain  gaps  or  in  deep  hollow 
valleys.  High  positions  exposed  to  winds  that  blow 
over  marshes :  ground  covered  with  rank  vegetation : 
sandy  tracts  and  deltas  of  rivers  ought  all  to  be 
avoided. 

Dr.  Farkes  in  his  lectures  lays  much  stress  upon 
the  necessity  of  avoiding  sites,  where  the  soil  has  to 
be  much  disturbed,  or  where  it  has  to  be  cut  away 
from  the  side  of  a  hill.  He  also  protests  against 
selecting  ground  that  had  been  previously  built  upon, 
as  for  example,  the  remains  of  an  ancient  city  or 
town  :  as  well  as  against  the  selection  as  sites  of  old 
or  deserted  grave-yards,  and  grounds  that  have  been 
largely  used  for  the  deposit  of  sewage  or  refrise 
matters. 

£aj  Ghat,  near  Benares  frimishes  a  painfrQ  illus- 
tration of  the  results  that  have  arisen  from  a  neglect 
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of  these  precautions.  The  gronnd  upon  which  the 
barracks  now  stand,  was  in  former  years  used  as  a 
Mahomedan  grave-yard,  and  the  position  has  proved 
so  deadly  to  soldiers  sojourning  there  even  for  a 
brief  period,  that  it  has  had  to  be  abandoned. 

Places  to  avoid. — ^Vicinity  of  large  cities,  espe- 
cially to  leeward  of  them,  also  the  proximity  of 
cantonments  occupied  by  the  native  black  troops  of 
India,  whose  habits  put  all  sanitary  rules  at  defiance : 
grave-yards  and  places  of  incremation. 

Out-houses  such  as  cook-rooms,  servants'  rooms, 
stables,  and  necessaries,  should  always  be  to  leeward: 
so  also  should  places,  the  soil  of  which  contains  large 
quantities  of  organic  matter,  whether  of  slaughter- 
houses, public  latrines  or  manufactories  of  animal 
substances. 

Indeed,  on  this  principle,  there  are  grave  doubts  as 
to  the  propriety  on  sanitary  grounds,  of  maintaining 
the  fixed  places  for  encampment,  that  still  exist  in 
India,  for  regiments  proceeding  from  station  to  station 
in  process  of  ordinary  relief. 

Sites  which  do  not  possess  sufficient  fall  for  effec- 
tual drainage  should  be  avoided,  unless  military  consi- 
derations demand  their  occupation.  Imperfect  drainage, 
as  is  well  known,  may  convert  a  hannless  swamp  into 
a  malarious  boggy  marsh,  and  this  important  fact 
ought  to  be  borne  in  mind  in  devising  schemes  for 
draining  a  locality  about  to  be  occupied  by  troops  ; 
for  example,  the  marsh  of  Chartreuse,  near  Bordeaux, 
is  given  as  an  instance  of  this.  The  partial  drainage 
of  it  was  followed  by  a  succession  of  severe  forms  of 
fever,  and  in  1805,  12,000  persons  were  attacked,  of 
whom  3,000  died  in  five  months. 

It  is  also  of  importance  to  bear  in  mind  the  fact, 
that  in  certain  localities  the  profusion  of  irrigation 
required  in  the  cultivation  of  rice  is  the  cause  of 
malarious  disease  ;  hence  in  Italy,  fields  of  this  cereal 
are  prohibited  within  a  thousand  yards  of  forts.  In 
India,  a  distance  even  greater  than  this  ought  to  be 


{    132    ) 

insisted  npon ;  the  cultivation  of  rice  should  not  be 
permitted  within  a  distance  of  a  mile  from  where 
soldiers  are  quartered. 

Marshes,  fens,  valleys,  low-lying  ground,  ferrugen- 
ous  soils,  sandy  wastes,  the  bsuiks  of  tidal  rivers, 
the  course  of  dried  up  streams,  places  destitute  of 
vegetation,  are  usually  avoided  as  sites  for  an 
encampment  if  possible  :  and  always  so  for  a  canton- 
ment in  the  absence  of  powerful  reasons  of  a  military 
nature. 

When  an  individual  person,  or  a  body  of  troops  is 
temporarily  exposed  to  such  influences,  they  should 
be  highly  fed,  have  coffee  in  the  early  morning,  use 
quinine  wine,  as  a  prophylactic  measure,  and  have  a 
moderate  allowance  of  spirits  issued  to  them. 

At  night,  fires  to  windward  of  their  camp  should 
be  lighted :  and  the  knowledge  we  possess,  that  mala- 
rious influence  is  powerfully  attracted  by  woody  fibre, 
whether  that  be  as  living  trees  or  as  woven  cloth, 
justifies  the  almost  instinctive  use  made  of  the 
handkerchief,  by  placing  it  to  the  nose  while  in  the 
act  of  passing  localities  rendered  poisonous  by  ma- 
laria or  animal  decomposition. 

The  use  of  muslin  curtains  to  the  beds  in  India, 
has  also  a  valuable  use  in  this  way,  in  addition  to 
the  more  apparent  one  of  preventing  the  attacks  by 
mosquitos. 

Woods. — ^We  learn  that  the  Eomans  resorted  to 
the  shelter  of  woods  for  their  camps  :  there  is  how- 
ever a  great  difference  between  these  and  jungle, 
brushwood  or  low  vegetation.  If  troops  are  encamped 
in  ihe  body  of  a  wood,  not  only  is  malaria  from 
swamps  to  windward  rendered  innocuous  by  being 
attracted  by  the  trees,  but  the  latter  afford  shade 
and  preserve  the  air  cool.  In  India,  whenever  the 
necessity  of  service  admits  of  troops  encamping  under 
trees,  they  do  so  :  and  throughout  the  country  groves 
exist  for  this  very  purpose. 
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It  bas  been  practically  found  in  tbat  country,  that 
the  destruction  of  forest  trees  has  had  the  double  effect 
of  diminishing  the  rainfall,  and  increasing  the  heat 
of  the  ground ;  as  however,  forests  in  India  contain 
a  large  proportion  of  low  dense  brush- wood,  the  air 
is  thus  rendered  stagnant  and  impregnated  with  large 
quantities  of  the  serial  products  of  decomposition 
of  both  vegetable  and  animal  organisms.  The  tracts 
of  jungle,  for  instance,  which  skirt  the  Himalayas  to 
the  eastward  of  where  the  Ganges  enters  the  plains, 
possess  these  characters  pre-eminently;  and  are  so 
notoriously  unhealthy  that  it  is  not  deemed  safe  for 
even  a  single  traveller  to  pass  through  them  during 
the  night ;  while  for  a  body  of  men  to  do  so,  except 
during  the  day,  would  be  extremely  disastrous.  Hence, 
to  encamp  there  is  most  dangerous. 

Trees. — ^Nothing,  says  Xh*.  Jackson,  is  more  grate- 
ful than  the  shade  of  trees  in  scorching  cHmates. 
According  to  him,  they  not  only  refresh,  but  purify 
the  air,  and  absorb  the  noxious  qualities  of  the  soil. 
Hence,  as  their  shade  is  both  grateful  and  healthful 
in  itself,  barracks  should  be  sheltered  by  an  avenue 
or  double  row  of  wide  spreading  trees,  judiciously 
placed  at  the  exposed  points. 

A  very  salutary  recommendation  has  been  made 
also,  that  in  tJie  vicinity  of  Indian  barracks,  there 
should  be  planted  a  grove  of  trees,  under  the  shade 
of  which  the  soldiers  might  if  so  inclined  indulge 
in  out-door  amusements.  It  is  right  to  observe 
however,  that  a  similar  recommendation  for  the  benefit 
of  our  troops  in  the  West  Indies,  was  made  by 
Dr.  Jackson.  (See  his  View  of  the  formation,  &c.,  of 
armies,  page  526,  edition  of  1824.) 

In  1820,  Dr.  W.  Fergusson  brought  forward  the 
opinion,  that  marsh  poison  adheres  to  trees.  The 
doctrine  is  now  generally  accepted,  and  hence  a  belt 
of  trees  is  looked  upon  as  affording  the  best  pro- 
tection against  makria.  It  has  been  stated,  that 
lower  vegetation  than  trees  is  sufficient  for  this  pur- 
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pose :  that  in  America,  the  injury  which  would  other- 
wise arise  from  certain  marshes,  is  neutralised  by 
planting  them  with  sun-flowers,  and  that  in  the 
campagna  of  Bome  the  same  end  is  attained  by 
maintaining  upon  it  crops  of  bushy  thistles. 

As  is  well  remarked  by  Dr.  Chevers,  trees  to  be 
protective  must  be  themselves  healthy.  Trees  like 
men,  have  their  periods  of  sickness  and  decay ;  and, 
during  these  it  may  readily  be  believed,  their  proximity 
is  injurious  rather  than  beneficial. 

G-RASS. — ^Long  grass  in  the  vicinity  of  camps  or 
cantonments  is  objectionable.  It  prevents  free  sur- 
face ventilation,  and  harbors  numerous  vegetable  and 
animal  sources  of  morbific  emanation.  Verdure,  such 
as  low  grass,  however,  ought  to  be  encouraged ;  it  pre- 
vents malaria  arising  from  the  ground,  and  renders 
what  had  been  a  sandy  plain  actually  cooler ;  as  for 
example  has  occurred  at  Jullundhur  in  India.  It 
also  by  binding  the  soil  diminishes  the  dust  storms, 
which  are  a  source  of  not  only  great  personal  incon- 
venience but  often  of  actual  injury. 

In  similar  circumstances,  the  cultivation  near  the 
barracks  of  cereal  crops  that  do  not  require  profuse 
irrigation,  would  be  grateful  to  the  eye  and  not 
injurious  to  health. 

Changes  in  the  degree  of  healthiness  of  sta- 
tions.— ^In  various  foreign  countries,  we  find  that 
without  any  apparently  adequate  reason,  a  station 
changes  its  chsu^cter  in  regard  to  degree  of  salubrity 
or  otherwise,  according  to  the  length  of  time  it  is 
occupied.  In  some,  as  for  instance  at  Hong-Kong 
and  in  lower  Bengal,  newly  made  cantonments 
have  proved  extremely  unhealthy  but  subsequently 
improved.  Gibraltar,  as  is  well  known,  was  in  the  early 
period  of  its  occupation  by  British  troops,  from  time 
to  time  assailed  by  terrible  outbursts  of  yellow  fever, 
one-third  of  its  entire  population  being  upon  one  such 
occasion  entirely  destroyed.  In  upper  India,  some 
stations  that  had  when  nrst  occupied  been  remarkably 
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healthy,  have  entirely  forfeited  their  character.  In 
the  case  of  Meean  Meer,  there  was  douhtless  apparent 
cause  for  this  in  its  now  notorious  cess  pools  :  but 
at  others,  as  for  instance  Meerut  and  Umballah, 
there  is  no  such  evident  cause. 

Hill  Stations  — A  few  remarks  on  HiU  Stations 
may  conclude  this  chapter.  The  actual  advantages 
of  a  hill  cUmate  may  be  briefly  enumerated  thus, 
namely :  a  lowering  of  the  temperature,  as  compared 
to  the  plains  of  20^  F.  to  30^  F. :  the  recovery  there- 
by of  elasticity  of  physical  and  vital  powers,  the 
abiUty  to  take  exercise  in  the  open  air,  and  to  en- 
joy a  sound  sleep  imdisturbed  by  heat,  or  by  the 
insects  that  combine  to  embitter  existence  in  the 
plains. 

These  stations,  however,  are  sot  exempt  from  the 
ordinary  cUmatorial  diseases  of  India:  thus,  hepa- 
titis, cholera,  croup,  diptheria,  small  pox  and  typhoid, 
remittent  fever  occur  at  all :  and  at  some,  an  obsti- 
nate form  of  diarrhcea  is  endemic. 

Experience  has  taught  that  the  affections  which 
are  most  benefitted  by  these  climates,  are  cachexies 
from  malaria,  fever  with  or  without  spleen  disease ; 
cases  of  impaired  function  of  the  viscera,  and  cases 
of  constitutional  syphilis. 

The  cases  that  are  not  suited  for  these  climates, 
comprise  the  following,  namely! — ^pulmonary  affections 
especially  scrofcdous  or  phthisical:  dysentery,  diarrhoea, 
hepatitis,  head  affections,  neuralgia,  and  rheumatism. 

In  fact,  removal  of  a  person  to  these  climates  has 
now  come  to  be  looked  upon  less  in  the  light  of  a 
curative  measure  than  formerly ;  being  at  the  present 
time  only  considered  as  a  means  of  prolonging  the 
existence  of  a  sufferer  until  a  fitting  opportunity  occur 
to  send  him  out  of  the  coxmtiy.  The  importance  of 
the  general  subject  however,  is  so  great  that  a  chapter 
is  devoted  to  its  consideration  in  a  subsequent  park  of 
this  volume. 
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CHAPTER  IX. 

AEMY  HOSPITALS. 


Qeneral  and  regimental  hospitals — Regimental — Field — General 
— Hospital  ships — Different  hospitals  necessary — Ohjections 
against  general  hospitals— Ci?il  and  Military  hospitals — Ex- 
perience in  the  Crimea — India — Peninsula — America— Sir  James 
McGrigor — Beg^mental  field  hospitals — Dieting  sick. 

General  and  Begimental  Hospitals. — ^There  is 
much  reason  to  believe  that  considerable  misconcep- 
tion exists  in  regard  to  the  nature  of  hospital  estab- 
lishments necessary  for  a  campaign.  Some  medi- 
cal officers  talk  and  write,  as  if  only  general  hospitals 
should  exist — others,  as  if  only  regimental ;  and  not  a 
little  gall  and  bitterness  seem  to  have  been  by  each 
party  heaped  upon  those  who  difier  from  them  in 
opinion. 

The  experience  of  all  Indian  campaigns  has  shown 
that  not  only  are  regimental  hospitals  necessary,  but 
that  they  are  absolutely  indispensable.  They  are, 
in  fact,  one  of  the  most  important  and  essential 
requirements  to  an  army  that  would  successfiiUy  pro- 
secute a  campaign.  It  is  no  less  true,  however,  that 
in  extensive  operations,  and  in  rapid  onward  move- 
ments, sick  and  wounded  accumulate  to  an  extent 
which  renders  it  absolutely  necessary,  not  only  for 
their  own  well-being,  but  with  a  view  to  leave  the 
eflTective  army  unencumbered,  that  they  should  be 
sent  to  the  rear.  At  the  basis  of  operations  too, 
and  at  ports  where  reinforcements  arrive,  and  non- 
effectives embark,  large  stationary  hospitals  must 
be  provided. 

Thus  we  perceive,  three  descriptions  of  hospi- 
tals on  shore  are  essential  to  an  army  namely, 
the  regimental  to  accompany  the  regiment  under 
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every  circumstance  of  service — ^to  afford  immediate 
succour  to  sick  and  wounded,  and  to  accommodate 
them  so  long  as  this  can  be  done  without  encum- 
bering the  effectives. 

Secondly, — Field  general  hospitals. — These  are 
intended  to  follow  at  a  distance ;  to  receive  the 
sick  and  wounded  from  the  regimental  hospitals :  to 
keep  up  communication  with  the  front ;  to  provide 
conveyances  and  all  necessary  requirements  in  transit 
to  ports  of  embarkation  or  the  basis  of  operations. 
Of  this  nature  should  be  the  field  hospitals  of  divi- 
sions. 

The  third  description  of  hospital  necessary  is 
the  purely  general  hospital.  It  must  be  established 
at  tiie  basis  and  have  in  it  the  means  of  receiving 
all  cases  sent  from  the  front ;  of  sending  to  the 
fix>nt  all  requrements  in  the  form  of  stores,  instruments, 
equipment,  medical  officers,  purveyors,  and  attendants 
of  all  kinds.  It  must  make  aU  arrangements  for  send- 
ing away  non-effectives,  for  receiving  the  sick  of 
troops  arriving  by  sea;  whether  from  the  mother 
country  or  from  portions  of  the  army  engaged  in 
combined  operations  elsewhere.  Other  parts  of  the 
duties  of  the  authorities  connected  with  it,  are  to 
send  to  the  front  men  who  may  have  recovered,  and 
to  obtain  from  home  the  supply  of  officers,  men, 
and  stores,  so  as  to  be  able  to  preserve  in  a  state  of 
completeness,  the  estabUshments  in  front. 

Hospital  Ships. — ^In  addition  to  these  hospital 
ships  are  necessary,  not  only  for  the  transport  of  sick 
and  wounded,  but  often  for  their  immediate  reception 
from  the  front  when  circumstances  renders  it  imprac- 
ticable to  have  a  hospital  on  shore  at  a  port  of  com- 
munication. 

It  is,  therefore,  evident  that  no  single  one  of 
these  different  kinds  of  hospital  can  fulfil  all  the 
requirements  of  an  army  in  operation :  but  that  all 
are  necessary.  It  is  moreover  sufficiently  evident  to 
any  medical  officer  who  has  had  practical  experience 
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in  the  matter,  that  each  kind  of  hospital  requires 
a  particular  manner  of  administration :  and  that  to 
render  the  whole  effective,  the  establishment  of  each 
should  be  at  all  times  complete.  To  add  to  one  at 
the  expense  of  the  other  is  obviously  to  impair  the 
whole. 

General  Hospitals — Objections  to. — "  The  mani- 
fest evils,"  observes  Dr.  Millingen,  "  that  have  arisen 
fix)m  general  hospitals,  have  at  aU  times  been  deeply 
felt  and  lamented.  They  have  proceeded,  in  my 
opinion,  from  their  haviiig  been  thrown  in  a  great 
measure  out  of  the  hands  of  the  medical  ofEcers  in 
charge,  and  entrusted  to  military  commandants  unac- 
quainted with  the  nature  of  their  administration  : 
and  to  the  purveying  department." 

That  these  objections  are  as  forcibly,  or  even  more 
so  experienced  at  the  present  time  as  they  were 
during  the  Peninsular  war,  is  more  than  evident 
from  tiie  opinions  expressed  by  many  authorities 
whose  position  entities  them  to  be  heard. 

The  theory  of  divided  responsibility  is  no  doubt 
in  some  few  respects  good,  but  only  in  a  very  few. 
In  respect  to  general  hospitals,  the  medical  officer  in 
charge  is  the  responsible  agent  for  all  requirements 
of  the  sick ;  yet  under  the  present  system,  he  himself 
is  deprived  of  the  power  of  ordering  the  very  require- 
ment which  he  may  deem  indispensable  for  them ; 
being  checked  upon  the  one  hand  by  the  military 
commandant,  on  the  other  by  a  purveyor :  both  of 
whom  be  it  remembered,  are  unqualified  by  absence 
of  professional  training  for  the  performance  of  duties 
they  have  actually  to  superintend ;  yet  having  no 
personal  responsibility  for  the  failure  of  them. 

Civil  and  Military  Hospitals. — It  is  evident  that 
the  purposes  of  the  establishment  of  civil  and  of  mili- 
tary hospitals  are  for  circumstances  of  a  totally  different 
nature:  the  one  is  intended  to  meet  the  require- 
ments of  a  stationary  population,  and  it  is  need- 
less to  observe,  is  itself  stationary.  The  establishment 
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and  oi^anization  of  the  other  is,  or  rather  should 
be,  with  a  view  to  meet  the  necessities  of  a 
body  in  motion,  exposed  to  all  the  emergencies  inci- 
dental to  field  service  in  a  foreign  country.  If 
therefore  it  fulfil  all  its  purposes,  one  of  the  most 
important  objects  should  be  to  maintain  in  working 
order  its  establishment,  upon  a  principle  such  as 
would  be  applicable  to  actual  militsuy  service. 

No  general  hospital,  as  these  are  now  constituted^ 
can  do  this ;  and  I  appeal  to  any  officer  acquainted 
with  their  working,  whether  I  am  not  correct  in 
asserting  that  no  medical  officer  is,  by  the  teaching 
obtained  in  general  hospitals  alone,  rendered  even  in 
the  slightest  degree  fitted  for  the  executive  or  admi- 
nistrative duties  that  are  demanded  of  him  on  active 
service?  Most  assuredly  he  is  not.  He  can  only 
be  practically  initiated  into  them  in  a  regimental 
hospital. 

Experience  in  the  Crimea.. — ^For  some  years  back 
the  fashion  has  been  to  appeal  to  the  Crimea  as  a 
standard  of  comparison :  and  from  the  working  of 
general  hospil^  there  to  urge  their  adoption  eveiy- 
where  else. 

On  reading  the  accounts  of  the  scenes,  the  fearful 
mortality,  the  want  of  organization  of  some  of  those 
connected  with  that  expedition, — ^it  seems  strange  how 
these  features,  instead  of  being  held  as  so  many  reasons 
condemnatory  of  them,  should  be  appealed  to  as  so 
many  recommendations  for  their  establishment  else- 
where. 

It  may  perhaps,  be  deemed  sacrilege  to  say  a  word 
that  could  be  construed  into  anything  condemnatory 
of  Crimean  institutions.  In  regard  to  general  hospitals 
however,  it  must  be  observed  that  the  operations  of 
the  army  having  been  confined  to  the  vicinity  of  the 
sea-coast,  the  hospitals  established  were  not  called 
npon  to  fulfil  the  purposes  usually  required  during  a 
campaign.  They  were  in  fact  stationary  :  and  in  that 
respect  more  on  the  system  of  civil  than  of  military 
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hospitals.  Nor  is  it  too  much  to  assert,  that  in  their 
nature  they  were  not  suited  to  the  requirements  of  an 
army  in  motion  and  acting  throughout  an  extended 
territory,  as  was  the  case  during  the  war  in  the 
Peninsula — ^as  took  place  in  India,  in  the  Affghanis- 
tan  war — either  of  Sikh  wars — the  war  in  Qwalior — 
the  operations  against  the  mutineers  in  1857-8  ; 
extending  as  they  did  over  many  thousand  square  miles 
of  territory : — or  even  for  the  purposes  of  IJie  expedi- 
tion to  China. 

In  all  these  except  the  Peninsular  war,  the  field 
hospitals  were  organised,  and  all  their  departments 
administered  by  the  principal  medical  oMcer :  and  in 
every  instance,  successfiiUy.  in  so  far  m  their  working 
was  concerned.  In  the  early  part  of  the  Peninsular 
war  they  were  not  so,  and  the  result  was  that  the  most 
experienced  officers  of  that  time  described  general 
hospitals  as  the  curse  of  the  army. 

Peninsula. — So  unfavorable  an  opinion  had  Baron 
Larrey  of  the  general  hospitals  of  his  day,  that  he  con- 
sidered them  a  source  of  disease ;  and  Dr.  MiUingen 
remarked  that  men,  who  from  unavoidable  circum- 
stances had  been  left  on  the  field,  exposed  to  cold  and 
heat,  to  rain,  hunger  and  thirst,  have  ultimately  done 
better  than  those  who  had  been  immediately  removed 
and  had  received  every  possible  assistance  in  the 
general  hospitals. 

America.— Somewhat  similar  remarks  occur  in 
reference  to  sick  and  woimded  during  the  late  civil 
war  in  America.  In  that  war  however  as  well  as 
in  the  Peninsular,  hospital  arrangements  would  appear 
to  have  been  very  insufficient :  patients  were  crowded 
together  and  the  hospitals  themselves  were  for  the 
most  part  on  the  plan  of  general  ones. 

Begimental  Field  Hospitals. — Sir  James  McGri- 
gor  was  an  advocate  for  having  regimental  field  hospi- 
tals. According  to  him,  however  short  a  time  a 
battalion  or  a  corps  rested  in  one  place,  a  regimental 
hospital  was  established.     Indeed,   as  each  carried 
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with  it  medicines,  bedding,  storeiy.  and  aJI  the 
materials  of  a  hospital,  a  regiment  might  be  said 
to  have  its  hospital  constantly  established  on^  the 
line  of  march.  It  was  frequently  established  in  the 
face  of  an  enemy,  and  nearly  within  reach  of  his 
gnns. 

This  description  of  what  took  place  in  the  Penin;- 
snla  exactly  represents  what  occun^ed  also  in  India, 
not  only  during  the  sepoy  mutiny  but  in  all  previous 
campaigns.  It  is  valuable  testimony  in  favor  of  the 
regimental  system;  but  then,  we  must  remember 
that  to  do  full  justice  to  this  system,  all  necessary 
establishments  must  be  maintained  in  a  complete 
state. 

Mr.  Guthrie,  in  adverting  to  the  Duke  of  Welling- 
ton's preference  for  general  hospitals,  at  the  same'  time 
remarks  that  His  Grace's  good  opinion  was  gsdned 
by  his  having  acted  whenever  it  was  possible,  in 
disobedience  to  the  letter,  but  not  to  the  spirit?  of 
the  Duke's  orders  on  the  subject :  that  is,  by  retains 
ing  with  their  regiments  all  men  who  were  likely  td> 
be  speedily  cured. 

Sir  James  McGrigor's  views. — Considering  th^e' 
aspect  assumed  by  this  question  of  army  hospitals,. 
wMe  these  pages  L  in  progress  of  being  printed,  it 
is  now  deemed^advisable  to  Inter  into  some  more  par- 
ticulars than  were  at  first  intended  in  regard  to  them. 
Let  us  therefore  see  what  were  the  measures  taken 
by  Sir  James  McGrigor  in  regard  to  hospitals 
during  the  war  in  the  Peninsula, — a  war,  be  it 
observed,  that  has  perhaps  tested  more  than  any  other 
the  administrative  talents  of  responsible  officers  con- 
nected with  it. 

At  the  time  when  Sir  James  McGrigor  joined  the 
army  of  Lord  Wellington,  near  Ciudad  Rodriffo,  the 
Iic4tal8  of  the  army  in  the  Feiunsula  weie  aU  u^n  ihe 
general  hospital  system ;  all  sick  and  wounded  were 
sent  to  the  rear:  and  of  tlie  condition  in  which  Sir 
James  found  these,   as   well  as    the  large    depdts 
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coimected  with  them,  he  himself  informs  us  in  hi^ 
autobiography. 

He  arrived  at  Lisbon,  on  10th  January  J.812,  to 
assume  charge  of  Lord  Wellington's  army.  At  that 
place  he  found  an  immense  number  of  sick  and  of 
medical  ofl&cers ;  and  also  "  a  number  of  sick  or  re- 
ported sick  and  wounded  officers/*  He  reported  the 
circumstance  to  Lord  Wellington,  and  mentioned  not 
only  the  great  accumiilation  of  sick,  but  the  still 
greater  accumulation  of  officers,  their  ladies^ — as  Sir 
James,  in  his  extreme  and  habitual  politeness  expresses 
himself  in  regard  to,  let  us  hope,  their  wives.  Li 
addition  to  these  there  were  many  of  the  wives 
of  soldiers  also  present :  and  it  was  even  said  that 
Lisbon  was  so  agreeable  a  place  of  residence,  that 
many  soldiers  and  officers  would  be  slow  to  resume 
their  duties  unless  obliged  to  do  so ;  and  he  took 
steps  accordingly. 

Here  then  is  one  of  the  results  of  the  general  hos- 
pital system.  Let  us  consider  the  subject  from  another 
point  of  view. 

Sir  James  informs  us  that,  on  making  his  first  ins- 
pection  of  the  large  general  hospital  that  prior  to  his 
arrival  had  been  formed  at  Celerico,  fever  of  a  low 
type  was  the  prevailing  disease :  and  he  adds,  *'  nothing 
could  have  been  better  devised  for  arresting  its^pro- 
gress  in  the  army,  than  the  establishment  of  regi- 
mental hospitals  in  the  cantonments  of  each  corps, 
instead  of  sending  the  sick  to  a  large  general  hospital." 
(Biography,  p.  324.) 

This  great  administrator  however,  while  seeing  the 
necessity  for  regimental  hospitals  was  well  aware 
that  they  alone  were  not  sufficient  for  the  require- 
ments of  the  army.  He  tells  us  that  he  thought  it 
his  duty  to  state  to  Lord  Wellington  "  that  if  the 
operations  in  the  ensuing  campaign  should  be  more 
extended,  or  even  on  the  same  scale  as  the  last,  and 
at  a  distance  from  large  towns,  we  should  feel  surely 
the  want    of    buildings    for    general    hospitals    is> 
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receive  such  cases  of  disease  or  wounds  as  would  not 
bear  conveyance."  (p.  325.) 

We  have  the  statement  of  Sir  James  McGrigor 
also  as  to  the  measures  he  adopted  with  a  view  to  im- 
prove a  system  which  was  found  by  him  to  work  in 
the  British  army  as  imperfectly  as  according  to  the 
expressed  opinion  of  Baron  Larrey  it  did  in  that  of 
France. 

He  at  once  proposed  that  only  special  cases  of  sick- 
ness or  wounds,  and  such  as  were  approved  by  him 
should  be  sent  to  the  rear:  that  each  corps  should 
have  its  own  regimental  hospital,  where  sUght  cases 
should  be  treated  by  the  regimental  medical  officers 
Tinder  the  superintendence  of  the  medical  officers  of 
the  division ;  and  that  sick  or  wounded  officers  should 
be  similarly  dealt  with.  He  moreover  proposed  that 
no  sick  or  wounded  officers  should  remain  at  Lisbon 
except  those  to  be  sent  to  England,  and  he  restric- 
ted the  medical  and  purveying  staff  there  accordingly. 

He  further  proposed  that  in  addition  to  regimental 
hospitals,  brigades  shoxdd  be  similarly  provided  :  but 
Lo^  Wellington  objected  to  this  part  of  the  scheme, 
for  fear,  as  he  believed,  of  the  army  being  encumbered 
with  vehicles, — ^an  objection  which  has  even  since  then 
been  often  urged  by  persons  who  take  a  partial  view 
of  hospital  establishments  to  meet  the  requirements 
of  actual  service. 

No  sooner  however,  was  the  system  of  regimental 
hospitals  brought  into  operation  than  we  find  medical 
officers  of  corps  becoming  loud  in  their  praise.  Du- 
ring the  advance  on  Badajos,  many  regimental  sur- 
geons and  commanding  officers  informed  Sir  James 
McGriffor  that  with  these,  if  they  had  only  some 
kind  Jo^,.j^  ™eh  a,  the  «muion  oount^  <-te. 
it  would  be  necessary  to  send  but  few  men  to  the 
rear.  At  this  time,  each  corps  had  attached  to  it  two 
spring  waggons,  from  the  waggons  corps,  and  the 
responsible  officers  were  all  pleased  with  the  newly 
inlroduoed  system. 
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While  the  siege  of  Badajos  was  in  progress,  Sir 
James  McGrigor  became  convinced  of  the  necessity  for 
establishing  field  hospitals ;  these  were  accordingly 
formed,  and  to  them  cases  of  wounds  and  accidente 
not  conveyed  to  the  hospitals  of  regiments  were  taken : 
whence  if  necessary  they  were  dispatched  by  spring 
waggons  to  Elvas. 

Nor  is  this  all  the  testimony  that  has  reached  us 
on  the  subject.  During  the  succeeding  winter  while 
the  army  was  in  quarters  at  Frenada,  a  regular  system 
of  regimental  hospitals  was  established :  the  abuses 
of  general  hospitals  were  so  far  remedied,  that  600 
men  were  sent  to  join  the  second  division  of  the  army 
alone  in  one  month :  and,  in  the  words  of  the  historian 
of  the  Peninsular  war,  (Napier,  vol.  V.,  p.  503,  quoted  in 
Biography  of  Sir  James  McGrigor,  p.  322,)  this  salu- 
tary measure  wafi  rendered  more  efficient  by  the 
establishment  of  both  permanent  and  ambulant  regi- 
mental hospitals,  a  wise  measure,  and  founded  on  a 
principle  which  cannot  be  too  widely  extended ;  for 
as  the  character  of  a  battalion  depends  on  its  fitness 
for  service,  a  moral  force  will  always  be  brought  to 
bear  upon  the  execution  of  orders  under  regimental 
control,  which  it  is  vain  to  look  for  elsewhere. 

Many  years  afterwards,  and  when  Sir  Jame» 
McGrigor  had  retired  from  the  position  of  Director 
General  of  the  army  medical  department,  he  thus  ex- 
presses himself  in  regard  to  the  hospital  system  then 
in  force,  as  compared  to  that  of  the  French  army  ;  and 
now,  at  this  distance  of  time,  the  writer  of  the 
present  remarks  ventures  to  observe,  that  no  medical 
officers  will  more  thoroughly  coincide  with  him  than 
those  of  that  army  themselves. 

"  I  think,  "  says  he,  "  I  have  seen  every  edition  of 
the  regulations  for  conducting  the  Frenchhospitals  from 
the  time  of  the  revolution  to  the  present,  and  I  am  free 
to  confess,  that  I  see  very  little  to  copy  from  them  as 
an  improvement  on  our  own."  He  exempts  the 
ambulance  for  the  transport  of  the  sick  and  wounded ; 


(    145     ) 

-    •  •  • 

tMel  great  advantage  of  this  part  of  the  French  system 
over  our  own,  having  been  as  apparent  to  him  as  it 
has  been  to  all  other  writers  who  have  paid  attention 
to  the  subject. 

Beoimental  Hospital. — Eegimental  hospitals  had, 
shortly  after  the  end  of  the  Peninsular  war,  proved 
themselves  so  well  adapted  for  their  purpose,  and  been 
found  so  excellent,  that  Dr.  Millingen  thus  expressed 
himself  in  regard  to  them  : — "  Eegimental  hospitals 
in  His  Majesty's  service,  have  arrived  to  that  degree 
of  perfection  in  military,  professional,  and  financial 
arrangements,  that  nothing  more  satisfactory  can  pos- 
sibly be  desired.'*  And  he  further  observes  : — "  In 
addition  to  the  advantages  over  general  hospitals, 
which  I  have  already  pointed  out,  they  offer  the 
attainment  of  that  important  desideratum — ^the  means 
of  treating  the  sick  of  armies  without  that  accumu- 
lation which  large  hospitals  must  render  unavoidable  ; 
and  which  will  always  prove  the  source  of  concen- 
trated disease,  irregularities,  confusion,  and  ultimately 
considerable  injury  to  the  service." 

It  is  to  be  hoped  that  even  yet,  it  is  not  too  late  • 
to  arrest  the  tendency  which  is  apparent,  to  abolish 
our  regimental  hospital  system  ;  and  in  its  place  to 
establish  that  which  has  already  been  considered  the 
curse  of  the  army, — and  is  in  the  French  army,  loudly 
condemned  by  the  medical  officers  of  that  service. 

In  order  however,  to  be  prepared  for  the  Emergen- 
cies that  take  place  on  active  service  where  moves 
are  sudden,  it  is  essential  that  each  regimental  surgeon 
have  at  all  times  his  hospital  establishment  com- 
plete, and  so  arranged  that  it  may  act  independently 
as  a  whole,  or  divided  with  the  wings  of  the  corps. 

The  writer  is  fully  aware  that  there  exists  a  party 
in  the  army  medical  department,  who  would  desire 
that  no  medical  officers  shall  form  a  part  of  the  staff 
of  a  regiment  as  at  present.  According  to  this  party 
medical  officers  Would  be  simply  attached,  not  belong  ' 
to  8  regiment ;  and  therefore,  they  argu6,  there  being 
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no  regimental  medical  officers,  hospitals  conducted  on 
the  regimental  system  must  necessarily  cease. 

With  reference  to  this  it  is  to  be  observed,  that 
even  under  present  circumstances,  some  medical  offi- 
cers of  the  army  although  in  a  manner  belonging  to 
regiments,  they  are  all  in  reality  members  of  a  dis^ct 
and  separate  branch  of  the  military  services :  and  many 
detachments  and  regiments  are  under  the  charge  of 
staff  medical  officers.  Yet  so  long  as  these  officers 
have  such  charge  they  are  in  regard  to  discipline,  and  of 
routine  of  duty  as  much  under  the  orders  of  the 
officers  commanding,  as  if  in  the  army  list  their  names 
were  borne  upon  the  list  of  regimental  officers,  they  paid 
mess  and  brand  subscriptions — ^and  wore  regimental 
instead  of  medical  staff  uniform.  It  does  not  there- 
fore appear,  how  this  circumstance  should  in  any  way 
interfere  with  the  ordinary  routine  system  of  duty  in 
a  regiment. 

Dieting  sick  in  Hospital. — A  few  remarks  on 
dieting  sick  in  military  hospitals,  may  appropriately 
end  this  section.  Great  as  is  the  variety  of  diets 
that  have  been  of  late  years  permitted,  many  medical 
officers  consider, — ^and  with  good  cause — ^that  the  ad- 
vantages of  these  to  the  sick  are  more  supposed  than 
real ;  for  however  varied  the  regular  diet  may  be,  it  is 
apparent  that  no  one  diet  contains  the  particular 
article  for  which  a  patient  may  at  the  time  have  a 
desire :  and  that  if  it  happen  to  do  so,  the  greater 
part  of  the  other  ingredients  constituting  the  diet 
must  be  wasted  as  being  unsuitable. 

The  capricious  appetite  of  a  sick  man  will  often 
turn  against  an  article  that  has  to  be  ordered,  as  is 
the  case  with  diets,  nearly  thirty  hours  before  issue : 
while,  if  the  same  article  were  given  at  the  time  the 
desire  for  it  was  felt,  it  would  be  relished  and  enjoyed. 

The  regulations  relative  to  articles  under  the  name 
of  extras  or  medical  comforts  are  far  too  strict.  Me- 
dical officers  are  in  effect,  all  but  prohibited  from 
ordering  very  sick  patients  articles  which  alone  could 
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be  cDJoyed  by  them.  Hence,  whatever  thechy  may 
indicate,  it  is  found  in  practice  that  the  simpler  is  the 
scale  of  diet  allowed  to  the  sick,  the  better  for  them 
— ^the  more  convenient  to  the  cook,  and  the  more  eco- 
nomical to  the  State :  while  the  greater  the  latitude 
allowed  in  the  item  of  extras  to  cases  of  severe  ill- 
ness, the  greater  is  the  actual  benefit  to,  and  comfort 
of  the  sick  man.  It  is  a  sad  thing  to  see  a  dying 
man  beseech  to  be  allowed  some  trifling  article, 
which  the  prescribing  medical  officer  can  only  grant, 
by  himself  paying  for  it. 
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CHAPTER  X. 


SOME  OF  THE  MEANS  OF  TRANSPORT 
FOR  SICK  AND  WOUNDED. 


Different  conveyance^ — Conveyances  by  men — Stretchers — Bran- 
cards— Doolies — Hammocks  or  Dandies — Baskets — Contri- 
vances carried  by  draught  animals — ^The  Litier — Cacolet — 
Stretcher — Conveyance  by  Elephants — Cradle  or  cajawahs — 
Camel  Litters — Brancards — Login's  Litter — Wheeled  convey- 
ance— Heavy  ambulance—  Light  ambulance — Long  carts — Light 
carts — Cherry's  ambulance — The  Shigram — Maltese  carts — 
Currie's  ambulance — Commissariat  waggon — Araba  and  Hackery 
— Disadvantag^es — Sir  John  Hall's  opinion — Crimean  and  Penin- 
sular wars— Fuller's  springs— In  India — Difficulties — Wheel- 
barrow ambulances. 

Different  Conveyances. — ^The  different  contri- 
vances by  which,  during  active  service  in  the  field, 
the  sick  and  wonnded  of  armies  are  transported  fix)ni 
place  to  place,  may  conveniently  be  divided  into  the 
following  classes,  namely  : — 

1 .  Conveyances  carried  by  men. 

2.  Contrivances  carried  by  draught  animals. 

8.     Contrivances  of  a  nature  to  render  them  capa- 
ble of  being  carried  by  men  or  animals. 
4.     Wheeled  conveyances. 

1 .     Conveyances  carried  by  men. 

It  may  be  well  to  note  in  this  place  as  a  mere 
point  of  interest  in  the  history  of  the  army,  that 
the  first  purpose  to  which  the  sash  of  commissioned 
and  non-commissioned  ranks  was  supplied  to  them 
was,  that  they  themselves  or  their  comrades, 
if  wounded  in  battle,  might  be  carried  off  the  field 
in  it ;  the  halberts  that  the  latter  class  carried,  imtil 
within  a  comparatively  recent  time,  being  intended 
as  stretchers  whereon  to  extend  the  sash  when  used 
for  the  above  purpose. 
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The  U3e  of  the  sasli  for  th^s  purpose  has,  it  19 
almost  ujseless  to  observe,  beeu  loug  since  aban- 
doned :  and  at  the  present  time,  the  following  seem  to 
comprise  the  means  of  conveyance  by  men  that  are 
jui  most  common  use,  namely : — 

(a.)  STRBTCHJ5RS. — Thcsc  cousist  of  a  canvas 
bottom,  supported  at  each  side  by  poles ;  a  cross  bar 
at  either  end  maintaining  the  whole  in  positi(m. 

The  stretchers  in  use  in  the  British  army  wdigh 
each,  lbs.  14  :  and  fourteen  of  them  are  carried  upon 
the  ambulance  cart  that  follows  in  rear  of  each  regi- 
ment. Full  instructions  are  given  in  regard  to  tiiB 
manner  in  which  they  shcHild  be  packed,  in  War 
Office  Circular  856  of  31st  March  1864. 

They  are  chiefly  used  in  removing  wounded  froni 
the  field  to  some  means  of  transport,  or  to  a  hospital ; 
and  are  carried  by  a  couple  of  men,  who  are  either  of 
the  army  hospital  corps,  or  belonging  to  the  Bands  of 
particular  regiments  told  off  for  the  purpose  during 
action. 

(d.)  Beancaed. — The  brancard  of  the  French, 
seems  to  be  nothing  more  than  a  stretcher  of  the 
above  description,  so  arranged  however,  as  to  be 
capable  of  resting  upon  the  ground ;  and  so  fom^ng 
a  temporary  bed  for  the  patient. 

(c.)  Doolies. — These  are  confined  it  may  be  s^d, 
solely  to  India ;  ai)id  although  some  trivial  differences 
exist  in  the  construction  of  them  in  the  different  Pre- 
sidencies, these  are  but  of  immaterial  consequence. 

Unquestionably  no  means  of  transport  has  yet 
been  discovered,  which  affords  to  a  sick  or  wounded 
man,  an  equal  amount  of  comfort  as  the  dooley.  It  is 
so  light  as  to  be  capable  of  ready  conveyance  from 
one  part  of  the  field  to  another :  and  a  sick  man  once 
placed  comfortably  in  it,  it  supplies  all  the  require- 
ments of  a  bed. 

In  former  times,  only  two  objections  seem  to  have 
been  urged  against  the  dooley,  both  of  which  were 
with  reference  to  its  bearings  not  upon  the  comfort 
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of  the  person  using  it,  but  upon  the  efficiency  of  the 
army  that  had  no  other  means  of  transport  for  its 
sick.  These  objections  were  the  enormous  retinue  of 
camp  followers  as  bearers,  that  thus  became  necessary : 
and  secondly,  the  inability  of  these  bearers  to  keep 
up  with  cavalry  and  artillery  in  some  of  the  rapid 
advances  or  pursuits  that  are  of  such  frequent  occur- 
rence in  Indian  warfare. 

Various  modifications  of  the  dooley  are  in  use : 
some  of  which  like  that  contrivance  itself,  are  made 
to  be  carried  by  two  men  at  either  end  of  the  pole, — 
others  of  a  lighter  kind,  such  as  were  prepared  in 
China,  to  be  carried  by  one  man  at  either  end. 
A  very  excellent  substitute  of  this  nature  has  re- 
centlv  been  produced  in  India.  The  bottom,  instead 
of  being  made  of  wicker  work,  consists  of  light  boards 
with  grasshopper  joints,  so  as  to  render  them  easily 
capable  of  being  arranged  to  support  a  fractured 
limb. 

Hammock  or  Dandie. — This  contrivance,  known 
in  Africa  under  the  first,  and  in  India  by  the  second 
name,  consists  of  a  piece  of  strong  canvas  or  other 
cloth ;  having  a  ring  at  either  end,  by  which  it  is 
secured  to  a  pole, — ^pegs  being  placed  at  suitable  dis- 
tances from  each  other,  to  maintain  the  *'  hammock" 
open. 

In  Africa,  two  natives  of  that  country  are  capable 
of  carrying  a  sick  or  wounded  man  in  one  of  these, 
but  in  India,  four  are  required. 

The  contrivance  itself  cannot  be  looked  upon  as 
otherwise  than  inconvenient  and  uncomfortable  :  and 
as  only  intended  for  use  in  steep  hilly  districts,  where 
the  pathways  are  so  narrow  as  not  conveniently  to 
admit  doolies. 

Baskets. — ^These  would  appear  to  be  altogether 
peculiar  to  Western  Africa  :  and  therefore  not  likely 
to  be  much  used  in  the  British  army ;  there  being 
few  inducements  for  extending  conquest  in  that  coun- 
try. 
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As  their  name  implies,  each  consists  of  a  wooden 
frame  over  which  basket-work  is  interlaced.  The 
length  of  the  basket  is  sufficient  for  a  man  of  ordi- 
nanr  height;  the  breadth  being  about  twenty 
inches. 

In  order  to  carry  a  person  by  one  of  these,  a  native 
bearer  supports  upon  his  head  either  end  of  the  bas- 
ket. It  thus  is  evident,  that  as  a  means  of  transport 
it  is  not  only  not  safe,  but  is  extremely  iU  adapted 
in  other  respects. 

2.     Contrivances  carried  by  draught  animals. 

(a.)  Thb  Litier. — The  French  litier  is  made  so  as 
to  unhook ;  two  men  can  take  it  with  the  wounded 
man  in  it,  and  place  it  upon  the  ground.  This  means 
of  transport  is  said  to  be  easy :  but  it  has  the  dis- 
advantage that  men  cannot  be  transported  in  it  to 
any  great  distance. 

{6.)  The  Cacolet. — This  consists  of  a  seat,  so  ar- 
ranged as  to  be  capable  of  being  secured  to  a  pack 
saddle ;  a  mule  carrying  one  upon  either  side,  and  thus 
conveying  a  couple  of  wounded  men.  They  however 
are  only  intended  for  the  conveyance  of  persons  having 
comparatively  slight  injuries,  and  these  in  the  upper 
parts  of  the  body. 

According  to  page  77  of  the  medical  regulations, 
the  cacolets  and  litiers  ought  to  be  removeable  from 
the  pack  saddles,  so  that  stores  may  be  brought 
back  by  the  mules  after  having  conveyed  to  the  rear, 
sick  or  wounded ;  and  that  when  a  force  is  detached, 
these  means  of  transport  shall  be  distributed  as  the 
P.  M.  O.  may  direct. 

(c.)  The  Stretcher. — A  contrivance,  which  is 
figured  in  some  works  on  transport,  and  is  intended  for 
the  conveyance  of  sick  or  wounded  men,  consists  of 
something  like  an  ordinary  stretcher,  only  having  its 
poles  lengthened  and  so  arranged  at  eitiier  end,  as  to 
be  readily  secured  to  the  harness  of  a  draught  animal, 
as  a  mule  or  pony.  This  is  intended  to  be  carried 
l>y  a  couple  of  these  :  one  yoked  in  front,  the  other 
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behind :  hvA  as  ia  evident  from  its  yery  nature,  caomot 
be  other  than  an  inconvenient  arrangement. 

The  contrivance  invented  by  Sir  John  Login,  among 
its  numerous  advantages,  is  said  to  be  readily  capable 
of  being  so  arranged  as  to  form  a  litter  to  fit  as  here 
described  between  two  ponies  going  "tandem" 
fashion. 

{d.)  Conveyance  by  Elephants. — ^During  the 
mutiny  in  India,  a  contrivance  was  extemporised,  by 
which  six  men  could  be  without  inconvenience  carried 
upon  one  elephant.  This  was  chiefly  for  the  purpose  of 
following  up  the  rebels  in  swampy  districts,  and  could, 
under  certain  circumstances  be  employed  for  the  con- 
veyance of  the  more  slightly  sick,  or  trivially  wounded. 

It  consisted  of  a  frame  work  of  wood,  divided  into 
spaces  on  each  of  which  a  man  might  sit :  there  was 
a  back  board  for  support,  and  a  foot  board  suspended 
by  chains  at  either  end,  upon  which  the  feet  were  sup- 
ported. The  whole  was  sufficiently  strong  to  with- 
stand the  rough  usage  to  which  it  was  subjected.  It 
was  so  arranged  by  means  of  belts  and  hooks,  as  to  be 
readily  secured  upon  the  kind  of  saddles  usually  pro- 
vided for  elephants,  and  formed  in  fact,  a  kind  of  long 
cacolet ;  one  of  these  slung  on  either  side  of  the  animal, 
readily  carried  three,  and  at  times  even  four  men. 

(e.)  Cradles  or  Cajawahs. — It  is  evident  that  the 
so  called  cradles  that  were  used  by  Baron  Larrey  dur- 
ing the  campaign  of  the  French  in  Syria,  and  by  us 
during  the  war  in  Affehanisten,  were  more  or  less  rimi- 
lar.  Baron  Larrey  states  that  camels  were  the  only 
beasts  of  burthen  available  in  Syria;  he  therefore 
extemporised  means  of  transport  for  his  sick,  by  having 
a  hundred  baskets  made  to  fit,  cradle-ways  :  two  for 
each  camel,  secured  upon  the  animal  by  elastic  straps. 

Some  of  these  seem  to  have  b^n  ma<fe  short  for 
the  accommodation  of  persons  capable  of  sitting  up ; 
others  wete  long,  for  tiiose  who  required  to  be  kept 
in  the  horizontd.1  posture. 


(    188    ) 

Experience  speedily  showed  that  the  simpler  was 
the  oonstractioD  of  these,  the  better  they  withstood 
the  use  to  which  they  were  put :  and  it  was  soon 
found,  that  the  best  and  simplest  construction  of 
"  cradle''  was  that  of  basket-work,  a  little  raised  at 
one  end,  the  better  to  elevate  the  head  of  its  occupant : 
and  having  over  it  a  tarpaulin  to  be  used  in  case  of 
bad  weather. 

The  manner  of  securing  it  to  the  pack  saddle, 
that  was  found  most  effective  and  least  liable  to 
damage,  was  that  by  straps  or  bent  iron  bars  going 
completely  round  the  cradle,  turned  into  a  ring  at 
the  inner  side,  and  properly  placed ;  one  or  two  spare 
rings  should  in  addition,  be  secured  where  wanted 
on  the  cradle :  and  by  these  and  straps,  the  whole 
may  be  more  perfectly  steadied  upon  the  animal. 

A  frame  work  of  wood  with  a  corded  net  work 
bottom  should  be  placed  inside,  together  with  a 
quilted  matrass  and  covering ;  the  last  wide  enough 
to  double,  if  necessary.  There  should  be  two  pillows ; 
one  for  the  head,  another  to  lay  by  the  side  of  the 
patient  to  steady  himself. 

Insufficient  Transport. — That  the  litters  were 
far  from  sufficient  on  the  expedition  to  Syria  however, 
we  learn  from  M.  Bourienne,  who  relates  that  some  of 
the  wounded  were  carried  in  Utters,  the  remainder  on 
horses,  mules  and  camels ;  and  in  his  account  there 
is  so  remarkable  an  example  of  the  horrors  that  arise 
from  insufficient  means  of  transport  for  the  sick  and 
wounded,  that  an  extract  may  be  given  as  a  warning 
to  officers  charged  with  simihu*  arrangements  in  future. 

On  the  return  march  from  St.  Jean  d'Acre,  M. 
Bourienne  saw  officers  whose  Umbs  had  been  ampu- 
tated thrown  off  the  litters.  He  saw  the  amputated,  the 
wounded,  the  infected  (by  the  plague) ;  or  those  only 
suspected  of  infection,  deserted  and  left  to  themselves. 
The  force  was  constantly  surrounded  by  plunderers, 
incendiaries,  and  the  dying  who,  stretched  on  the  sides 
of  the  road,  implored  assistance  in  a  feeble  voice. 
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In  this  emergency,  Napoleon  dictated  an  order  that 
every  person  should  march  on  foot,  that  all  the 
horses  mules  and  camels  should  be  given  up  to  the 
wounded  and  the  sick.  A  more  serious  result  than 
personal  inconvenience  however,  was  more  or  less 
directly  the  result ;  for  we  read  that  on  this  occasion, 
"  the  remains  of  our  heavy  artillery  were  lost  in  the 
moving  sands  of  Tentoura  from  the  want  of  horses ; 
the  small  number  that  remained  being  employed  in 
some  indispensable  services." 

Of  the  cajawahs  used  in  Affghanistan,  each  was 
capable  of  containing  two  men  sitting  up,  so  that 
each  camel  conveyed  four.  Similar  contrivances  could 
however,  be  made  for  transport  of  the  same  number 
of  men  in  the  recumbent  posture.  These  consisted 
of  a  wooden  frame  work,  about  four  and  a  half 
feet  long  by  three  and  a  half  broad,  with  a  seat 
at  the  back  for  two  men;  the  sides  of  the  frame 
work  were  formed  of  gunny  cloth. 

This  must  be  but  an  uncomfortable  conveyance,  both 
on  account  of  its  own  construction,  and  on  account 
of  the  characteristic  gait  of  the  camel  that  carries  it. 

(/.)  Camel  Litters. — Dr.  Brett  in  his  work  upon 
Surgery  in  India,  gives  figures  of  what  seem  to  be 
excellent  camel  litters  for  sick  and  wounded.  These 
litters  which  seem  to  have  been  invented  by  himself, 
are  sufficiently  long  to  accommodate  a  man  lying  at 
full  length :  and  of  sufficient  width  for  a  person  of 
ordinary  size ;  a  light  frame  work  made  of  canvas  over 
them,  acts  as  a  shade  :  and  a  pair  can  be  hooked  toge- 
ther upon  a  saddle  for  the  purpose.  In  many  respects 
they  are  very  similar  to  the  French  brancards,  and 
are  doubtless  well  adapted  for  transport  of  sick  in 
difficult  countries. 
3. — Contrivances  of  a  nature  to  be  carried  by  men  or 

animals. 

Only  two  descriptions  of  contrivance  of  this  na- 
ture seem  to  have  been  brought  to  any  degree  of 
perfection  by  our  own  countrymen. 


{    156    ) 

(a,)  BranCaiU). — Of  these,  the  brancard  invented 
by  Dr.  Millingen  was  so  oonstructed,  as  to  be  capable 
of  being  used  for  conveyance  by  men,  or  to  be  fixed 
npon  the  back  of  an  animal ;  being  in  fact,  somewhat 
akin  to  the  French  brancard,  and  to  a  certain  degree 
well  adapted  for  it^  purpose. 

{6.)  Login's  Litter. — The  other  contrivance  is  the 
litter  invented  in  India,  by  Sir  John  Login.  This  gen- 
tleman very  justly  observed  that,  although  no  mode  of 
conveyance  can  be  more  easy  for  a  sick  person  than  a 
dooly,  yet  in  mountainous  countries  such  as  Afigha- 
nistan;  or  in  those  traversed  by  ravines  and  large  rivers, 
such  as  the  Western  Punjab,  this  mode  of  conveyance 
becomes  but  imperfectly  adapted,  or  indeed  utterly 
unsuited. 

Li  advocating  his  own  invention.  Sir  John  Login 
enumerated  a  variety  of  objections  against  the  dooly  : 
some  of  which  are  real,  but  others  of  a  question- 
able nature;  of  these  objections,  an  important 
one  is  that  the  dooly  is  ill  adapted  for  the 
continued  treatment  of  fractures,  inasmuch  as  its 
bottom  is  not  sufficiently  firm. 

Another  is  the  greafc  bulk  of  the  dooly  and  the  con- 
sequent difficulty  in  transporting:  a  lai^e  number  of 
SLi  acro»a  riv^r.  during  LiiJ,  o^^tion, :  for  on 
account  of  the  great  size  of  them,  it  is  seldom  that 
more  than  two,  whether  empty  or  full  can  be  placed 
upon  one  boat ;  and,  on  the  line  of  march,  such  is  the 
enormous  extent  of  space  taken  up  by  them,  that  the 
doolies  of  one  regiment  occupy  in  single  file,  a 
length  of  not  less  than  six  hundred  yards. 

To  obviate  these  disadvantages,  Sir  John  Login 
proposed  a  kind  of  litter,  evidently  after  the  plan  of 
that  adopted  by  Baron  Larrey  in  Syria.  Those  that 
were  issued  for  use  to  the  army  in  Gwalior  in  1843, 
were  so  constructed  as  to  be  capable  of  being  carried 
upon  elephants,  ponies  or  camels :  and  were  so  light, 
as  to  admit  of  being  carried  by  two  men.  They  were 
moreover  portable,    so  that  they  could  be  taken  to 
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pieces ;  six  of  them  when  thus  packed  took  up  only 
the  bulk  of  one  dooly:  and  this  number,  when 
not  required  for  use,  could  be  packed  and  carried  by 
a  camel, — ^three  of  the  litters  on  either  side. 

He  enters  into  a  yariety  of  particulars  on  this  sub- 
ject,  some  of  which  may  with  advantage  be  noted  in 
this  place.  Thus,  he  considers  it  to  be  seldom  necessary 
to  make  arrangements  for  the  conveyance  of  more 
than 60  sick  per  regiment:  the  scale  therefore,  he 
would  have  for  this  amount,  would  be  as  follows, 
viz. — 

10  litters  carried  by  bearers. 
50        ,^        „       on  25  camels. 

Forty  spare  litters,  say  upon  8  camels  :  and  as  the 
sick  increase,  litters  could  be  mounted  upon  the  Com- 
missariat camels,  which  daily  become  spare. 

As  it  becomes  necessary  to  establish  Commissariat 
depdts,  additional  camels  could  be  there  obtained  when 
necessaxy:  and  sick  and  wounded  disposed  of. 

Sir  John  Login  would  also  have  the  lascars  con- 
nected with  transport  of  sick,  formed  into  a  regular 
corps,  attached  to  the  hospital :  to  be  there  employed  as 
coolies,  messengers,  &c. ;  and  in  camp,  as  tent  pitchers. 
Those  not  actually  employed  in  carrying  litters,  could 
accompany  the  hospital  tmin  of  camels,  &c.,  upon  the 
march :  and  during  an  action,  their  special  duty  would 
be  to  man  the  litters  for  removal  of  woimded  from 
the  field. 

He  thinks  that  the  establishment  necessary  for 
conveying  all  the  litters,  provided  the  whole  were 
transported  by  men,  would  be : — 

Hospital  lascars         ...  ...  ...       47 

Bearers  ...  ...  ...  ...     400 

Extra  followers,  say  ...  ...  ...       50 


Total ...     497 
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If  other  modes  of  carriage  are  in  use,  there  would 
be: — 

Hospital  lascars         ...                 ...  ...  47 

Hired  bearers  for  10  doolies         ...  ...  40 

Camel  drivers,  Hackery  men,  &c....  ...  16 

Extra  followers,  sa J  ...                 ...  ...  12 


Total...     115 

Under  the  system  of  having  doolies  only,  there  are 
required 
Beyers  ...  ...  ...  ...     600 

jzLates     ...  ...  ...  ...       dii) 

Sirdars  ...  ...  ...  ...       10 


Total  ...     630 

Spare  bearers,            ...                ...  ...       70 

Making  the  whole                    ^  ■ 

native  establishment  for  a  >    ...  ...     700 

regiment  ) 

Thns,  there  would  be  by  Sir  John  Login^s  plan,  a 
saving  in  this  respect  of  208,  and  in  the  otiier,  of 
585  persons. 

The  average  price  of  one  of  these  litters  would  be 
about  Bs.  24,  that  of  a  doolie  Bs.  16. 

The  average  monthly  charge  for  the  conveyance 
of  sick  of  one  regiment,  amounted  under  ordinary 
circumstances  in  India,  to  about  £126  per  month,  under 
extraordinaiy  circumstances,  to  £320 ;  these  amounts 
being  taken  up  chiefly  in  the  payment  and  rationing 
of  the  bearers :  for  during  times  of  war,  bearers  are 
fed  by  the  Commissariat,  in  addition  to  being  also 
granted  their  particular  rate  of  wages. 

4. — Wheeled  conveyances. 

Under  this  head  are  naturally  included  all  the 
different  varieties  of  ambulance  cart,  hackery  or 
araba, — these  being  the  conveyances  capable  of  fol- 
lowing an  army  to  the  field. 
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The  Ambulance.— This  includes  a  variety  of  forms 
of  conveyance,  -the  principal  of  which  are  the  follow- 
ing, namely : — 

(a.)  Heavy  Ambulance. — ^The  heavy  ambulance  wag- 
gon such  as  is  used  in  the  French  army,  capable  of 
conveying  sick  or  wounded :  supplied  with  medicines, 
instruments,  bedding  and  clothing,  means  of  cooking, 
a  small  amoiint  of  medical  comforts,  and  the  means 
if  need  be,  of  forming  a  temporary  hospital. 

(b.)  Light  Ambulances. — ^Carts  of  a  somewhat 
lighter  description,  each  capable  of  conveying  two 
men  in  the  horizontal  posture,  and  four  sitting  up : 
but  not  fitted  up  with  medicines  and  stores,  as 
are  the  heavy  ones. 

(c.)  Long  Carts. — ^Long  carts,  like  Lishcars,  having 
a  range  of  seai»  upon  either  side  for  the  accommoda* 
tion  of  men  who  are  able  to  sit  up. 

Conveyances  of  this  kind  have  of  late  years  been 
introduced  into  India ;  and  being  in  that  country 
drawn  by  bullocks,  are  invaluable  for  the  purpose  of 
taking  men  who  are  convalescent  out  for  an  airing. 

Dr.  Millingen  and  Sir  George  Ballingall,  both 
speak  highly  of  this  description  of  car.  It  is,  they 
say,  less  liable  to  block  up  roads  than  those  of  a 
broader  description ;  and  if  need  be,  can  carry  in  it's 
body  12  paliasse  and  bolster  cases,  and  24  pairs 
of  sheets.  Upon  a  march,  they  could  moreover  convey 
sickly  men,  and  the  packs  of  men  unable  to  carry 
them.  The  latter  advantage,  however,  has  special 
reference  to  European  warfare.  It  is  not  needed  in 
India,  where  the  packs  of  soldiers  are  always  carried 
for  them. 

(d.)  "  Light"  Caets. — "  Light"  carts  of  various  kinds, 
chiefly  for  the  purpose  of  taking  patients  rapidly  to 
hospital  when  in  garrison :  or  in  European  warfare, 
to  remove  from  the  field  of  battle,  wounded  men. 
Of  these,  the  most  sinple  and  efiicient  is  a  light  cart 
drawn  by  one  horse,  and  which,  with  a  little  ingenuity, 
could  be  so  arranged,  as  to  carry  either  the  large  and 
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heavy  articles  that  are  required  by  an  army,  or  sick 
ajid  wounded  men. 

(e.)  Mr.  Cheeet's  Ambulance. — Mr.  Cherry  who 
pubhshed  a  pamphlet  on  transport,  in  1825,  invented  a 
eonyeyanee  that  was  then  considered  capable  of 
being  readily  adapted  to  the  carriage  of  stores,  of 
transport  of  sick. 

The  conveyance  is  figured  in  Sir  Gteorge  BaUingall's 
work  on  Mihtary  Sui^ery,  at  pages  114  and  115,  and 
80  far  as  can  be  judged  by  appearances,  is  exceedingly 
well  adapted  for  its  intended  purpose  ;  but  there  does 
not  appear  to  be  evidence,  as  to  how  it  has  been 
found  to  work  on  actual  service. 

(/.)  The  Shigeam. — On  the  southern  side  of  India, 
families  proceeding  on  a  march,  often  use  a  descrip* 
tion  of  vehicle  faiown  there  as  a  "shigram"  or 
**  cranchie"  :  it  consists  of  a  Hght  cart  upon  springs  and 
two  wheels,  the  frame  work  of  sufliciently  strong 
materials  to  withstand  ordinary  usage,  but  the  upper 
part  of  a  lighter  kind  of  material :  often  of  cloth  ren- 
dered water-proof  by  paint. 

The  whole  has  somewhat  the  general  look  of  an 
omnibus,  only  it  is  both  shorter  and  lower  than  that 
kind  of  conveyance ;  the  interior  is  fitted  up  with 
moveable  seats,  which  can  by  an  arrangement  for  the 
purpose,  be  converted  into  a  sleeping  place.  There 
are  pegs  and  drawers  for  such  articles  as  are  neces- 
saiy  on  the  journey ;  the  vehicle  is  weU  ventilated 
by  means  of  windows,  which  can  be  shut  or  opened 
at  pleasure.  And  thus,  drawn  by  a  couple  of  bul- 
locks, and  with  a  servant  in  the  "  box ;"  a  small 
family  can  with  no  other  marching  equipment,  per- 
form in  comfort  a  journey  of  many  days  dura- 
tion. 

Such  a  conveyance  would  be  a  most  excellent  one  for 
some  of  the  more  severely  sick  or  wounded :  but  on 
account  of  its  great  bulk,  and  of  its  comparatively 
fragile  nature,  it  would  not  be  adapted  for  the  general 
purposes  of  a  campaign. 
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('ff.)  Maltese  Carts. — ^Daring  ihe  Crimean  war, 
conveyances  of  this  nature  seem  to  have  heen  partially 
used.  They  appear  to  he  nothing  more  than  light 
spring  carts  with  a  top ;  and  having  suspended  in  their 
interior,  double  frame  work  stretchers,  upon  which  a 
couple  of  sick  or  wounded  men  may,  lie. 

{A.)  Captain  Currie's  Ambulance. — Captain  Currie 
has  lately  constructed  a  description  of  ambulance, 
which,  in  his  opinion,  can  follow  wherever  a  gxm 
carriage  can  go ;  and  is  capable  of  conveying  three 
men  in  a  recumbent  position,  or  from  eight  to  ten 
men  sitting  up. 

The  conveyance  figured  by  this  officer,  is  a  long 
waggon  upon  two  wheels.  It  is  open  at  the  top, 
except  that  it  is  protected  by  a  canopy.  It  is  furnished 
with  springs,  and  to  all  appearance,  is  well  adapted 
for  conveyance  of  sick  along  tolerably  even  ground. 
When  not  required  for  this  purpose,  it  would  with 
advantage  be  used  in  ordinary  marches  for  conveying 
the  families  of  soldiers  :  and  as  the  Indian  Govern- 
ment has  recently  sanctioned  a  proportion  of  con- 
veyance being  given  gratis  for  this  purpose,  the  wi^- 
gon  of  Captain  Currie  seems  extremely  well  suited 
for  such  an  object. 

(f.)  Commissariat  Waggon. — ^This  is  in  reality  a 
strong  well  built  cart,  drawn  by  bullocks  or  horses, 
and  having  four  wheels.  It  is  chiefly  intended  for  con- 
veyance of  stores  of  various  kinds  to  the  front,  but  is 
extremely  well  adapted  for  transport  of  sick:  and  could 
by  means  of  a  few  matrasses  and  blankets,  and  by  hav- 
ing a  canopy  placed  upon  it,  be  readily  adapted  for 
this  purpose,  for  those  who  must  be  retained  in  the 
recumbent  position :  while,  by  simply  having  two  or 
three  seats  placed  across  it,  it  becomes  at  once  avail- 
able for  those  who  can  sit  up. 

Carts  of  this  description,  horsed  and  driven  by 
cattle  and  men  of  the  miUtary  train,  were  found  most 
useful  during  the  China  campaign :  and  notably  dur- 
ing the  occupation  of  Tientsin,  when  they  were  of 
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the  greatest  service  in  taking  weakly  men  into  the 
country  for  an  "  airing."  They  have  recently  been 
introduced  into  India  but  have  not  yet  been  con* 
verted  to  hospital  purpose,  in  that  country.  It 
may  perhaps  be  weU  to  remark  that  their  excel- 
lence IS  chiefly  in  the  total  absence  of  springs  in  them. 

(J.)  The  Ababa  and  Hack£bt. — ^It  would  appear  that 
the  wheeled  conveyance,  known  in  the  Crimea  as  the 
Arabo,  is  almost  identical  with  the  hackery  of  India : 
and  like  it,  is  merely  a  rough  description  of  cart  with 
wooden  axle,  rough  heavy  wooden  wheels,  and  drawn 
by  bullocks. 

So  coarsely  are  these  arabas  and  hackeries  built, 
that  they  are  liable  to  fall  to  pieces  after  a  small 
degree  of  use.  Their  wheels  fidl  off  and  become 
miserviceable,  and  in  addition  to  these  disadvantages, 
the  want  of  springs  renders  them  at  best  an  uncom- 
fortable conveyance  for  sick  or  wounded. 

It  is  true  that  in  India,  by  placing  matrasses  or 
straw  in  the  bottom  of  the  common  hackery,  that 
conveyance  is  in  a  manner  fitted  during  times  of 
emei^ncy  for  conveying  sick :  and  during  the  years  of 
the  mutiny  in  that  country  many  sick  and  wounded 
were  by  these  transported  from  Cawnpore  to  Al« 
lahabad,  a  distance  of  upwards  of  one  hundred 
miles. 

They  possess  however,  two  great  objections  against 
their  being  used  except  in  times  of  emergency,  and 
even  then,  more  than  very  partially :  namely,  that  by 
their  construction  they  are  not  adapted  for  proceed- 
ing across  country,  and  from  being  drawn  by  bul- 
locks, are  unsuited  for  rapid  military  operations. 

Disadvantages. — It  may  be  safely  assumed  that 
on  active  service,  the  larger  the  waggon,  the  more 
complicated  its  construction :  and  the  larger  the  num- 
ber of  cattle  required  to  draw  it,  the  more  liable  do 
the  whole  become  to  break  down.  Tlius,  the  ad- 
dition of  one  horse  to  a  cart  doubles  the  power  to  get 
over  any  road  not  particularly  bad ;  but  if  one  horse 
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in  a  team  of  four  fail  in  stength,  the  additional 
strain  is  thrown  upon  the  other  three,  and  they 
speedily  knock  up ;  then,  the  strength  of  a  few  men 
would  fail  to  get  a  laige  waggon  over  a  slight 
impediment,  while  the  same  means  applied  to  carts, 
would  readily  surmount  the  obstruction. 

Sir  John  Hall's  opinion. — Sir  John  Hall,  during 
the  Crimean  war,  seems  to  have  practically  expe- 
rienced some  of  these  disadvantages  in  the  wagons 
supplied  to  him :  for  in  his  evidence  before  the  fioyal 
Commission,  he  stated  that  his  ambulances  were  too 
heavy  for  the  road  between  Sebastopol  and  Balac- 
lava :  and  that  he  therefore  gave  the  preference  to 
the  French  litier  and  cacolet,  rather  than  the  cumber- 
some waggons  at  his  disposal.  Of  the  various  kinds 
of  ambulance,  he  preferred  those  having  four  wheels 
to  those  with  two.  The  latter  were  upset  every 
time  they  went  out,  or  nearly  so. 

In  the  Crimea  and  Peninsula. — The  liability  of 
the  springs  of  these  conveyances  to  give  way,  became 
in  the  Crimea  a  source  of  serious  inconvenience.  A 
similar  drawback  was  often  experienced  during  the 
Peninsular  War :  on  the  latter  named  occasion,  wheeled 
conveyances  of  complicated  workmanship  were  found 
to  be  so  unsuited  for  the  countries  through  which  our 
troops  had  to  advance,  that  common  carts  had  to  be 
employed  largely  for  the  transport  of  the  sick  and 
wounded  to  the  hospitals  in  tiie  rear;  a  few  only 
being  carried  on  the  backs  of  mules. 

Fuller's  Springs. — It  is  believed  that  had  Fuller's 
patent  springs  reached  the  Crimea  in  sufficient  time, 
the  inconvenience  above  alluded  to  might  have  been 
mitigated,  if  not  altogether  remedied.  These  springs 
are  of  india-rubber,  and  would  have  probably  re- 
sisted the  jolts  that  were  sufficient  to  render  useless 
those  of  steel.  These,  however,  did  not  reach  in 
time,  and  information  is  not  now  available  as  to 
whether  they  have  been  subsequently  used  with 
success. 
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In  India. — ^During  the  operations  against  the  In- 
dian mutineers  in  1857-58,  a  light  description  of 
ambulance  was  rapidly  prepared  and  supplied  to  some 
of  the  regiments  in  the  field.  These  conveyances 
were  it  is  true,  made  of  partially  seasoned  wood ;  they 
were  put  together  by  natives,  and  with  the  usual 
flimsy  workmanship  of  these  :  they  had  moreover,  a 
canopy  that  was  too  high  in  itself,  and  was  supported 
upon  posts  of  too  light  a  description. 

It  is  scarcely  therefore,  to  be  wondered  at,  that  for 
the  purpose  of  going  across  country  these  convey- 
ances were  absolutely  useless.  They  were  liable  to 
be  upset, — ^to  have  their  tops  knocked  off,  and  to  have 
their  springs  broken.  It  may  be  observed  that  they 
had  only  two  wheels,  and  were  drawn  by  two  bullocks 
each. 

It  is  readily  granted  that  ambulances  are  not  suited 
to  traverse  the  narrow  preciptious  paths  along  which 
troops  have  had  to  move  on  some  of  the  hill  cam- 
paigns in  India :  as  for  example — Sittana,  Sikkim, 
or  Bhootan.  In  these,  doolies  and  dandies  are  the 
means  of  transport  best  adapted  for  the  purpose :  but 
even  there,  a  few  light  ambulances  would  be  most 
serviceable  to  convey  to  hospital  sick  or  wounded 
who  might  be  brought  to  them  by  doolies ;  the  con- 
veyances themselves  being  retained  for  use  at  inter- 
mediate points,  where  the  roads  permit  of  the  passage 
of  wheeled  transport. 

Among  the  great  disadvaniages  of  having  as  here- 
tofore  in  India,  to  truflt  solely  to  the  dool  j  for  con- 
yeyance  of  sick  and  wounded,  was  the  serious  one 
of  the  bearers  being  imperfectly  able  to  keep  up  with 
artillery  and  cavalry  in  a  rapid  advance,  or  during 
pursuit  of  an  enemy. 

An  ambulance  capable  of  conveying  eight  men 
would  dispense  with  the  services  of  48  bearers,  the 
pay  of  whom  at  Bs.  5  per  man  would  be  Bs.  240 
per  month,  while  the  entire  cost  of  maintaining  the 
ambulance,  the  driver,  two  bullocks  and  a  spare  one. 
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would  only  be  Bs.  15  or  16  per  month,  that  is  £1-10 
to  £1-12. 

Colonel  Broome  has  proposed  a  description  of 
ambulance  capable  of  conveying  1 1  or  13  men.  The 
original  cost  of  it  would  probably  be  Bs.  1000  :  but 
its  adoption  would  dispense  with  no  fewer  than  78 
bearers,  with  a  monthly  saving  of  their  pay  of 
Bs.  390.    equal  to  £  39. 

Dr.  Butler  has  expressed  an  opinion  that  there  should 
be  ambulance  conveyance  for  one-third  of  the  sick  of  a 
regiment,  and  doolies  for  two-thirds.  And  that  one 
or  two  ambulances  should  be  always  retained  in  canton- 
ments in  India  for  the  purpose  of  taking  out  con- 
valescents for  an  airing. 

Although  in  these  remarks,  the  various  disadvan- 
tages possessed  by  each  description  of  conveyance 
have  been  enumerated ;  it  should  be  recollected  that 
this  has  been  done,  not  with  a  view  to  entirely 
deprecate  the  adoption  of  any  particular  one,  but  to 
point  out  the  disadvantages  that  experience  has  proved 
each  to  possess.  In  times  of  war,  it  is  the  duty  of  the 
supreme  medical  as  of  all  other  responsible  officers,  to 
take  advantage  of  whatever  means  are  obtainable  in 
view  to  maintain  the  efficiency  of  the  general  force, 
and  turn  whatever  they  can  to  their  own  purposes. 

The  history  of  every  campaign  has  given  evidence 
of  the  difficulty  or  absolute  impossibility  to  provide  and 
carry  with  an  army  from  the  first,  an  adequate  amount 
of  transport  for  all  its  requirements.  Perhaps  this 
has  been  so  to  a  less  extent  in  India  than  anywhere 
else :  yet  many  examples  of  the  difficulty  have  occurred 
even  there,  and  we  learn  that  in  the  recent  struggles 
in  America,  notwithstanding  all  the  advantages 
and  appliances  now  at  the  disposal  of  the  contending 
forces,  not  a  few  sad  scenes  occurred  as  a  result  of  the 
inadequacy  of  the  available  means  to  bring  on  with 
the  army,  those  who  had  fallen  wounded  in  battle. 

In  this,  as  in  other  matters,  however,  the  most 
efficient  army  medical  officer  is  he.  who  whUe  fuUy 
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acknowledging  difficulties  when  they  arise^  does  so 
only  to  overcome  them. 

A  very  serious  difficulty  has  of  late  years  occurred 
in  India  in  r^ard  to  the  provision  of  doolies  for 
troops  on  the  march,  and  one  which  is  likely  to 
increase  more  and  more.  It  is  caused  by  the  gradually 
decreasing  numbers  of  the  class  of  men  who  become 
doohr  besffers. 

l^e  Government  of  that  country  therefore,  seeing 
that  provision  must  be  made  for  altering  the  condition 
of  the  natives  in  this  respect,  referred  the  matter  to  the 
Sanitary  Commission  for  Bengal,  the  recommendations 
of  which  body  may  be  thus  epitomised. 

(ja.)  That  as  a  geneiul  rule,  for  the  purpose  of  carry- 
ing sick  from  barracks  to  hospital  along  good  roads 
in  a  station,  ambulances  are  preferable  to  doolies. 

(d.)  That  a  proportion  of  ambulances  would  be 
otherwise  useful  in  taking  out  for  an  airing,  patients 
who  are  too  weak  to  sit  upon  an  elephant,  and  who 
require  more  rapid  movement  through  the  air  than 
would  be  obtainable  in  doolies. 

(c.)  That  on  an  ordinary  march,  ambulances  may 
be  substituted  for  a  portion  of  doolies :  but  whether 
they  can  be  altogether  substituted  for  doolies,  either 
in  cantonments  or  on  service,  is  questionable. 

{d.)  That  ambulances  drawn  by  bullocks  or  by 
horses  be  supplied  experimentally  in  addition  to  the 
full  complement  of  doolies  on  field  service. 

{e.)  That  on  an  ordinary  march,  one  half  the 
amount  of  carriage  for  sick  should  be  made  up  of 
doolies,  the  other  half  by  ambulances.  This  for  a 
r^^ent  920  strong,  would  include  three  ambulances, 
each  carrying  8  men— 24:  and  22  doolies— 22 ;  total  46. 
The  sick  in  hospital  at  the  time,  should  have  convey- 
ance over  and  above  this  proportion. 

(fj)  When  sick  move  wiOx  a  regiment,  ambulances 
and  doolies  may  be  provided  for  them  in  equal  propor- 
tions, as  at  least  one-fourth  may  be  considered 
to  be  convalescents :  and  one-third  to  be  suffering 
from  trivial  diseases. 
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(y.)  That  there  shoald  be  permanently  attached  to 
each  regiment,  while  at  a  station  two  ambulances  in 
addition  to  the  two  doolies  allowed  by  existing 
regulations  ;  in  the  event  of  the  regiment  becoming 
divided,  one  should  accompany  each  wing. 

{A,)  That  for  a  battery  of  artillery,  the  light  cart 
already  suppUed  is  sufficient  in  addition  to  the  one 
doolyilreid^  sanctioned,  while  in  cantonmente. 

Wheel  Baeeow  Ambulances. — While  this  volume 
is  in  course  of  being  printed,  the  Departmental 
Blue  Book  for  1863  has  been  received.  In  it  is 
a  paper  by  Professor  Longmore  of  Netley,  on  the 
subject  of  ambulances  to  be  propelled  by  hand  after 
the  manner  of  wheel  barrows. 

The  reader  will  do  well  to  consult  that  paper  :  in 
order  however,  to  fulfil  as  much  as  possible  the  objects 
aimed  at  in  the  present  work,  a  few  of  the  state- 
ments made  on  tiie  subject  of  these  ambulances,  by 
Mr.  Longmore,  are  transferred  to  its  pages ;  premi- 
sing that  this  mode  of  conveyance  for  sick  or  wounded 
is  by  no  means  new. 

Sir  James  McGrigor,  as  he  himself  informs  us, 
was,  when  at  Embden,  during  the  retreat  of  the  allies 
from  Nimeguen  in  1794,  seized  with  typhus  fever  in 
so  severe  a  form  as  to  completely  prosirate  him.  At 
a  farm  house  in  the  vicinity  where  he  was  billetted, 
his  host  and  hostess  brought  a  wheel  barrow  into  his 
room,  stuffed  with  straw  and  blankets  :  and  wheeled 
hJTYi  out  of  the  house  to  a  small  eminence,  from 
whence  he  could  see  the  masts  of  the  vessels  by 
which  the  regiment  to  which  he  belonged  was  then 
about  to  proceed  to  England.  This  is  the  first 
mention  of  wheel  barrows,  as  a  means  of  transport, 
that  has  been  observed. 

It  would  appear  that  Baron  Larrey  made  use  of 
conveyances  of  this  nature  for  the  purpose  of  trans- 
porting wounded  after  the  battle  of  Bautzen,  in 
Saxony,  in  1813 ;  on  that  occasion,  two-thirds  were 
conveyed  from  the  field  to  Dresden — ^a  distance  of  80 
miles,  on  vehicles  of  the  nature  of  wheel  barrows. 
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From  that  time  till  1864,  they  do  not  seem  to  have 
been  used  in  actual  war:  but  in  the  latter  years 
hand  wheel  carriages  were  used  for  carrying  wounded 
in  the  Schleswig  Holstein  war.  According  to  Mr. 
Longmore,  however,  they  are  not  intended  to  be  used 
as  substitutes  for  ambulance  carts  or  waggons,  but 
merely  for  the  purpose  of  travelling  over  the  spaces 
between  the  ground  upon  which  the  wounded  have 
fallen,  or  between  the  immediate  rear  of  the  place  of 
contact  and  the  first  or  second  lines  of  surgical 
assistance. 

Bapidity  of  movement  of  these  conveyances  is 
gained  by  the  use  of  high  wheels,  if  the  barrow  be 
made  in  such  a  manner,  as  to  rest  upon  a  pair,  as 
figured  by  Mr.  Longmore.  The  need  of  numerous 
bearers  as  required  for  carrying  stretchers,  is  averted 
by  the  use  of  the  present  contrivances :  as  is  also  the 
necessity  of  maintaining  numerous  animals  for  carrying 
cacolets  and  litiers. 

One  attendant  is  sufficient  for  the  transport  of  a 
man  lying  upon  a  wheeled  litter,  if  the  ground  be 
favorable. 

Of  this  description  of  conveyance,  there  are  several 
modifications,  such  as  the  following,  namely : — 

1.  The  Bautzen  Wheel  Barrow  {Brouette). — These 
are  so  curved  and  inclined,  that  a  person  lying  upon 
them  would  find  his  position  more  easy  than  he  would 
upon  a  barrow,  the  floor  of  which  was  flat ;  there  is  only 
one  wheel,  but  it  is  broad,  and  the  vehicle  is  so 
constructed,  as  to  be  with  difficulty  overturned. 

2.  Eoaris  Hand-  Wlieel  Litter. — This  vehicle  is  de- 
signed to  carry  either  one  or  two  wounded  men ;  one 
being  recumbent,  the  other  in  a  sitting  posture.  It  can 
be  wheeled  by  one,  or  carried  by  two  men ;  it  consists 
of  a  frame  work  resting  upon  two  wheels,  and  so 
curved,  as  to  accommodate  itself  to  the  shape  of  the 
patient  upon  it. 

3.  The  Ordnance  Ambulance  Barrows. — In  1856,  two 
forms  of  barrow  were  prepared,  one  having  only  one 
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wheels  the  other  being  two-wheeled ;  neither  of  these 
was  considered  to  be  adapted  for  the  purposes  of 
transport  by  the  committee  that  was  ordered  to  report 
upon  them,  but  no  reasons  for  this  decision  seem  to 
have  been  recorded. 

4.  China  Ambulance  Barrows. — In  1860,  a  number 
of  ambulance  barrows  were  fitted  up  for  the  use  of 
the  expeditionary  force  to  China ;  these  conveyances 
have  since  then  been  known  by  the  name  of  "  China 
barrows/'  The  total  weight  of  each  was  found  to 
be  lbs.  234,  oz.  9.  It  does  not  appear  however,  that 
they  were  used  on  that  occasion. 

5.  Neudorfers  Hand-  Wheel  Litter, — ^These  are  two- 
wheeled  vehicles,  each  wheel  four  feet  in  diameter  : 
the  frame  work  is  supported  on  springs;  these 
admit  of  adjustment,  so  that  a  wounded  man  can 
be  placed  in  any  desired  position  :  when  two  patients 
are  carried,  they  recline  back  to  back.  The  stretcher 
or  canvas  frame  upon  which  the  patients  rest,  is 
removed  and  placed  on  the  ground  when  required. 
The  conveyance  can  be  taken  to  pieces  for  packing, 
in  which  state  it  occupies  a  space  the  size  of  the 
diameter  of  the  wheels  by  seven  inches  in  thickness. 

6.  Neuses  Ikoo-  Wheeled  Litter. — These  carriages  were 
constantly  employed  by  the  Prussian  army,  during 
the  war  between  Germany  and  Demark  in  1864.  The 
carriage  consists  of  a  litter  partly  made  of  wood  and 
partly  of  canvas,  stretched  between  two  side  poles  and 
placed  upon  springs;  the  springs  rest  upon  an  iron 
axle  connecting  the  two  wheels  of  the  machine.  The 
side  poles  have  handles  at  either  end,  so  that  one  man 
pushes  the  conveyance  or  two  men  carry  it  when  neces- 
sary as  an  ordinary  litter. 

The  vehicle  is  made  of  hickory  wood,  and  the  spokes 
of  the  wheels  so  arranged  as  that  on  bad  roads  pres- 
sure is  equally  distributed  over  the  rim ;  the  patient 
when  placed  upon  it  is  made  comfortable  by  means  of 
cushions  with  which  it  is  furnished ;  its  entire  weight 
is  lbs.  109,  oz.  13  avoirdupois. 


(    169    ) 

They  were  employed  both  before  and  after  the  siege 
of  Diippel,  and  could  be  so  upon  roads  that  are  im- 
possible to  an  ordinary  waggon,  as  they  admit  of  being 
readily  lifted  over  obstacles ;  and  by  removing  their 
wheels,  they  admit  of  being  easily  packed.  Deputy 
Inspector  (General  Longmore  does  not  think  how- 
ever, that  they  could  witii  advantage  be  taken  into  use 
in  the  British  army:  their  cost  also  is  too  high, 
being  fix>m  £10  to  £15  each. 
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CHAPTER  XI. 

ESTABLISHMENTS  AND  EQUIPMENT  FOB 

SICK  AlO)  WOUNDED. 


Db.  Milingen's  views — His  scale  of  transport — Medical  staff  corps 
formed — Ambulances  sent  to  the  Crimea — Transport  in  Crimea 
— At  tbe  Cape — Transport  on  first  landing  in  Crimea — Waggons 
too  heayj — Imperfect  organization — M.  Boadin's  Tiew---Sir 
John  Hall's  scaled  For  a  regiment — For  a  brigade — For  a 
division — Mr.  Alexander's  scale — A  Purveyor's  view — Convey- 
ance from  tlie  Commissariat — Scales  by  army  medical  reguktiona 
— War  Office  circular  856 — Necessity  of  maintaining  ambulance 
corps  efficient. 

Dr.  Millinqen's  views. — Dr.  Millingen,  writing 
in  1819,  suggested  that  a  hospital  corps  of  ambu- 
lance should  be  embodied.  Many  years  were  permit- 
ted to  elapse  before  his  recommendations  obtained 
that  partial  recognition  which  they  subsequently  com- 
manded ;  and  even  now,  the  experience  of  several 
hard  fought  campaigns  has  failed  to  produce  such  an 
establishment  in  the  British  arm;  as  he  had  suggest- 
ed while  the  impressions  gained  in  the  Peninsula 
were  yet  fresh  upon  him. 

He  proposed  to  divide  this  corps  into  1*/  personnel, 
and  2nd  materiel.  The  first  of  these  into  field  com- 
panies, d,  drivers,  c,  conductors  of  stores. 

These  men  should,  according  to  him,  be  trained  in 
the  prompt  methods  of  putting  up,  and  taking  down 
bearers,  establishing  field  hospitals,  pitching  tents, 
fixing  the  cooking  triangles,  opening  the  operating 
stretchers,  and  striking  and  repacking  the  same  with 
rapidity.  Perhaps  the  slight  degree  of  training  now 
given  to  the  men  of  the  army  hospital  corps,  under  the 
recommendations  of  Colonel  Kennedy's  committee, 
may  be  looked  upon  as  a  near  approach  at  the  present 
iime«  to  what  was  then  recommended  by  Dr.  MiUingen. 


TT^^^^^^^^^^^ 
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The  second  sub-division  of  the  establishment,  he 
would  arrange  thus,  namely  a,  transport  for  wounded  : 
b,  transport  for  stores  and  equipment. 

He  woald  appoint  20  men  of  this  corps  to  a  regi- 
ment of  1,000  men — ^the  men  attached  to  the  different 
regiments  of  a  division  being  under  the  command  of 
u  Captain  or  Subaltern.  A  sufficient  number  of 
farriers,  wheel  wrights,  saddlers,  and  other  workmen 
should  he  considered,  be  also  attached. 

Dr.  Millingen's  scale  op  transport. — His  scale 
of  transport  for  sick  and  wounded  would  have  been,  a, 
two  spring  waggons  for  each  brigade :  d,  one  long 
car  for  each  battalion :  c,  bearers  (stretchers)  upon  the 
plan  of  Baron  Percy,  in  the  proportion  of  one  be- 
tween every  two  privates  of  the  army  hospital  corps  : 
Thus,  according  to  him,  a  division  of  10,000  men 
in  four  brigades,  and  consisting  of  fifteen  battalions, 
would  take  the  field  with  8  spring  waggons,  1 5  regi- 
mental cars,  100  bearers,  and  2  store  waggons  for 
the  transport  of  the  field  hospital  stores. 

It  was  not  however,  until  the  outbreak  of  the  war 
with  Bussia,  that  any  actual  steps  were  taken  to  or- 
ganize the  establishments  the  want  of  which  he  had 
so  many  years  before  pointed  out. 

Medical  stapp  corps  pormed. — In  January  1854, 
the  medical  staff  corps  was  formed.  Arrangements 
were  made  to  Aimish  hospital  conveyances  to  the  army: 
and  a  scale  was  drawn  up  according  te  which,  for  each 
two  divisions,  there  were  to  be  20  conveyances  for 
;nck :  5  for  materiel  and  equipment,  for  farriers  tools,^ 
and  a  farriers  portable  establishment. 

Ambulances  sent  to  the  Crimea. — Poriy  ambijx 
lance  waggons  wer^  shortly  afterwards  dispatched' 
from  Woolwich  to  the  seat  of  war.  Of  these,,  twenty 
were  of  a  light  description,  suspended  by  springs,  and; 
having  only  two  wheels :  capable  of  being  drawn  by 
two  horses.  Twenty  others  were  of  a  heaviei:  and  firmer 
description,  each  intended  for  four  horses.  The  latter 
contained  light  bedsteads,  and  water  proof  sheete.. 
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Each  waggon  contained  fonr  well  yentilated  apaf(si)BiLfflr* 
in  whicli  the  severely  wounded  could  be  accontmo^ 
dated:  one  in  each;  the  beds  were  suspended  upon^ 
india-rubber  springs.  In  a  compartment  attached  to 
each  waggon  were  medicines,  instruments,  a  portable 
table,  and  some  white  coverlets. 

Each    of  the  two-wheeled  ambulances  was  well 
provided  with  water  barrels,  and  had  also  a  small 
supply  of  medicines :  on  the  top  six  seats :  and  at  the 
back,  three  commodes.     The  seats  were  disposed  side- 
ways, somewhat  like  an  Irish  car,  each  with  a  leather 
belt  in  front  to  secure  the  wounded  man  in  his  place. 
Each  ambulance  was  provided  with  a  pole,  so  as  to  be 
conveyed  if  necessary  by  bullocks :  and  each  waggon 
had  the  means  of  removing  or  changing  its  wheels, 
springs,  &c.,  and  of  being  repaired — ^and  was  so  con- 
structed as  to  be  readily  moved  from,  or  on  board  a  ship, 
Teanspoet  in  the  Ceimea. — ^During  the  war  in  the 
Crimea,  the  actual  amount  of  transport  shewn  to  have 
been  provided  for  the  30,000  men,  who  formed  our 
army  there  was  as  noted  below,  namely  :— 

Bearers  or  stretehers         ,.,     780 

Spring  carts,  on  2  wheels 20 

Spring  carts,  on  4  wheels ,         ,,,       20 

Besides  these,  there  were  "  Flanders"  waggons,  but 
in  what  number  does  not  now  appear.  These  were 
used  for  conveyance  of  stores. 

Each  of  the  larger  spring  waggons  for  the  sick 
carried  ten  men,  namely— 4  badly,  and  6  slightly 
wounded.  This  establishinent,  poor  as  it  was,  was  yet 
au  important  step  towards  rr^ng  some  proviuou  for 
sick  and  wounded.  It  was  for  ej^mple,  a  great  im- 
provement  upon  what  had  hitherto  been  the  establish- 
ment allowed  on  field  service  in  our  colonies,  an 
illustration  of  which  was  given  by  Mr.  Alexander,  in 
his  evidence  before  the  Koyal  Commission. 

An  Example  at  the  Cape, — Thus,  when  during 
the  CaflSr  War  Mr.  Alexander  landed  at  the  Cape, 
the  only  transport  given  to  a  regiment  for  hospital 
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purposes  consisted,  as  he  stated  before  the  Boyai 
Commission,  of  a  mule  carrying  a  couple  of  panniers : 
subsequently,  and  no  doubt  on  his  urgent  representa- 
tion,  I  waggon  was  aUowed  to  each  rigiment  for  the 
purpose  of  carrying  stores.  Sick  and  wounded  were 
put  into  Commissariat  waggons,  as  food  was  con- 
sumed :  and  a  few  were  carried  upon  stretchers. 

Transpoet  on  first  landing  in  Crimea. — ^In  the 
same  evidence  before  the  Commision,  he  gave  a  word- 
picture  of  what  with  the  improved  establishments 
in  the  Crimea,  was  the  actual  condition  of  the  sick 
and  wounded. 

When,  according  to  him,  the  troops  first  moved  after 
having  effected  a  landing  in  the  Crimea,  the  entire 
transport  available  for  hospital  purposes  consisted  of 
a  mule  per  regiment  carrying  a  couple  of  panniers, 
precisely  as  he  had  found  to  be  the  case  at  the  Cape. 
After  leaving  Varna,  an  araba  was  aUowed  to  each 
regiment :  as  however  at  the  time  of  landing,  no 
traoisport  animals  had  been  disembarked  with  the 
jaroops,  surgeons  were  soon  forced  in  order  to  bring 
^Wg  their  sick,  to  take  possession  of  any  arabas  they 
fpui%4  ^straying  along  the  road. 

The  w^heeled  transport  already  enumerated,  had  not 
tiien  been  received.  Mr.  Alexander  stated  that  for 
iba  conveyaaj^  of  sick  and  wounded  from  Sebastopol 
to  Balaclava,  J.  2  waggons  arrived  from  Varna  on 
12ili  October,  1854.  These  he  observed  were  suffi- 
cient, so  long  as  the  roads  remained  good :  but  as  if 
to  add  his  testimony  in  regard  to  one  of  the  serious 
.disadvantages  c(»p;Lected  with  the  use  of  this  mode  of 
transport,  he  states  that  the  waggons  were  too  heavy. 
Ammunition  waggops  could  not  be  used  on  account 
of  the  heaviness  of  the  roads  :  he  therefore  comes  to 
the  very  natural  4X)nclusion,  that  carts  for  such  a 
purpose  should  be  ma^e  light. 

Imperfect  organization. — ^It  is  undeniable  that  the 
establishments  connected  with  the  transport  of  the 
^ck  wd  wounded  were  very  imperfectly  organized. 
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as  well  as  numericallj  inadequate  for  their  pur* 
pose ;  and  fortunate  it  is  that  the  longest  march  the 
troops  had  to  perform,  was  of  but  a  few  miles, 
certainly  not  more  than  seventy.  Had  the  operations 
extended  over  vast  areas  of  country,  as  did  those  of 
the  forces  employed  shortly  afterwards  in  suppressing 
the  mutiny  in  India,  we  are  justified  in  believing 
that  the  results  to  the  sick  and  wounded  would  have 
been  very  terrible. 

As  matters  were,  the  opinion  of  a  French  observer 
may  even  yet  be  of  value,  although  in  no  other  way 
than  to  serve  as  a  warning  against  exposing  an  impor- 
tant portion  of  out  military  establishments  to  so 
severe  an  imputation,  should  the  occurrence  of  another 
war  take  place. 

M.  Boudin's  account. — ^M.  Boudin  is  the  ob- 
server referred  to,  and  he  thus  expresses  himself — 
^'Hitherto,  on  an  army  marching  onward  after  a  battle, 
the  Commissariat  officers  did  not  consider  it  part  of 
their  duty  to  provide  for  the  wounded.  The  Pur- 
veyor General  did  not  take  cognizance  of  the  wounded 
until  they  reached  the  hospitals.  In  the  meantime,, 
the  wounded  were  left  to  themselves,  exposed  for  a 
longer  or  shorter  time  to  the  scorching  sun  by  day» 
and  to  the  cold  and  wet  by  night." 

Hospital  Equipment  by  Sir  John  Hall. — The 
revised  equipment  for  hospitals  in  the  Crimea,  allowed 
by  Sir  John  Hall  to  be  necessary,  was  as  follows : — 

1.     Ibr  a  repment 

Toe  a  Begiment. — 1.  long  car,  drawn  by  two  mules, 
with  a  driver  mounted.  The  car  to  convey  6  men 
sitting,  4  reclining :  together  with  their  packs,  arms 
all  spare  medicines,  surgical  materials  in  the  drawers, 
in  the  well ;  and  four  canvas  bearers. 

One  cart,  with  two  mules,  to  convey  the  hospital 
marquees,  two  beU  tents,  medical  comforts,  *'  A  "  and 
''B  canteens,  fracture  box,  spare  mule  chairs  wd 
litters,  2  pairs  each, 
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One  mule,  with  a  pack  saddle  for  the  surgeon's  pan^ 
niers,  to  which  either  cacolets  or  litters  could  be 
attached  in  place  of  the  pannier,  in  case  of  necessity. 

One  mule,  with  pack  saddle  for  water  skins. 

One  mule,  with  a  pack  saddle  and  pair  of  litters. 

One  mule,  with  pack  saddle,  and  pair  of  cacolets. 

Total  two  carts  and  eight  mules. 

These  are  calculated  to  remove  on  emergency  19 
sick  or  wounded,  or  convey  on  the  line  of  march  11 
sick  or  wounded,  the  surgeon's  panniers,  1 5  cwt.  of 
stores  and  equipment,  and  a  pair  of  water  hags. 

When  before  an  enemy,  tiie  equipment  of  a  regi- 
m^it  should  consist  of  the  following  articles,  to  be 
conveyed  in  the  store  carts,  namely : — 

One  hospital  marquee                   weight  lbs.  400 

Two  bell  tents                              ...  „      ...  140 

20  Cork  matrasses                        ...  „      .«.  100 

20  Blankets  ...                            ...  „      ...  80 

20  Eugs         ...                            ...  „      ...  80 

20  Water-proof  blankets              ...  „      ...  86 

"A"  and  "B"  canteens              ...  „      ...  160 

Box  of  fracture  apparatus             ...  „      ...  35 
One  spade,  one  pick-axe,  one  hand 

saw,  one  axe,  and  two  water  buckets               ...  82 

6  Canvas  bearers                           ...             ...  84 

Medical  comforts,  as  detailed  below             ...  180 

Spare  pack  saddles  and  litters      ...             ...  108 


Total  weight  lbs. 


• .  • 
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The  List  of  comforts  above  alluded  to,  is  as  fol- 
lows ;  it  being  understood  that  the  daily  ordinary 
ration  of  bread  and  meat  is  to  be  furnished  by  the 
Commissariat,  viz, — 

8  Bottles  of  brandy . . .  ^  Packed  in  a  box,  with  divisions 
12  Bottles  of  wine  ...  )      secured  with  a  lock. 
5  lbs.  of  tea  . . .  ^  Packed    in    cannisters,  with 

10  lbs.  of  arrow-root..  >     hinged  top  and  fitted  into 
12  lbs.  of  barley     ...  }     a  canteen. 


•  •  • 


To  he  packed 
in  a  box. 
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50  |-  pints  of  essence  of  beef 

24  tins  of  cocoa  and  milk 

7  lbs.  of  salt  in  a  stone  jar 

1  lb.  of  ground  pepper  in  a  bottle  ... 

12  lbs.  of  dried  compressed  vegetables 

10  lbs.  of  candles  ...  ..._ 

one  lamp  with  reflector,  fitted  in  ite  own  case  and 
<;arried  in  the  store  cart. 
A  knife  for  opening  tins. 

The  following  airticles  are  to  be  earned  in  the  Irish 
•car,  viz. — 
4  canvas  bearers  ...  ...     weight  lbs.     56 

7  knapsacks,  complete  ...  ...  „  392 

7  men  ...  ...  ...    say    „  980 

Articles  packed  in  well  of  the  car  „  56 

2.     Ibr  a  Brigude, 
For  a  Brigade. — If  detached,  one  of  the  divisional 
store  waggons  for  medicines  and  medical  comforts, 
and  a  waggon  for  other  stores  will  accompany  a  bri- 
gade, in  addition  to  the  regimental  equipment  of  in- 
dividual regiments. 

3.     For  a  i>M?wio»= 10,000  men. 

For  a  Division. — Four  store  waggons  for  hospital 
stores  and  equipment. 

13  mules  to  carry  13  pairs  of  surgeons'  panniers, 
with  pack  saddles,  complete. 

13  mules  to  carry  13  pairs  of  water-skins. 

26  mules  for  13  Irish  cars  to  accompany  regiments, 
to  carry  six  men  each,  wounded  or  sick— 78  men. 

26  mules  for  13  regimental  store  carts. 

48  mules  for  waggons,  with  india-rubber 
springs,  improved,  to  cany  8  sick  or  wound- 
ed, each  ...  ...  ...         96 

13  mules  for  13  Maltese  carts,  fitted  with 
two  spring  cots  in  each         ...  ...         26 

100  mules  for  100  pairs  of  mule  chairs        200 

60  mules  for  50  pairs  of  mule  litters  ...       100  „ 

32  mules  for  8  divisional  store  waggons 


»> 


321  mules  for  conveyance  of  sick.      ...       500 


»» 
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It  is  not  expressly  stated  that  the  above  means 
of  transport  include  the  regimental  allowance,  but 
it  seems  apparent  that  such  was  the  case :  so  that 
the  actual  means  of  conveying  sick  and  wounded 
was  only  eqaal  to  2  per  cent,  of  strength, — ^a  propor- 
tion altogether  inadequate  to  meet  emergencies. 

Beserve. — ^In  addition  to  regimental  equipment, 
Sir  John  Hall  considered  that  there  should  be  a 
reserve  divisional  establishment,  capable  of  receiving 
100  patients.  This  would  require  the  following 
equipment : 


5  Hospital  marquees. 

3  Bell  tents. 
100  Cork  mattrasses. 
100  Blankets. 
100  Bugs, 

100  Waterproof  sheets. 
100  Nightcaps. 

1  Colored  signal  lantern 

5  Ward    lamps,      with 

burners  for  double 
wicks. 

6  lbs.  Cotton  wick. 
A  Can  of  oil. 

A  Feeder  for  trimming 
lamps. 

1  Hand  lamp. 

6  Tin  meat  dishes,  13^ 
inches. 

2  Frying-pans. 
2  Kesh  forks. 
2  Soup  ladles. 

24  Chamber  pots. 
12  Bed-pans. 


1  Lamp,     with  reflec- 

tor, for  operations  at 
night. 

2  Candlesticks,      with 

snufiers  chained. 
100  Tin  plates. 
112  Pint  tin  cups. 
100  KJaives  and  forks. 

6  Carvers. 
100  Iron  spoons. 
2  Flanders  kettles. 
2  Nests  of  saucepans. 
2  Tin  kettles,  4  quarts 

each. 
24  Hand  towels. 
12  Jack  towels. 
1  Folding  bath. 
18  Yards  huckaback. 
12  Yards  of  flannel. 
24  Boxes  of  matches. 

1  Set  of  diet  scales  and 

weights. 

2  Claw  hammers. 


12  Stool-pans  andfirames.  1000  Nails,  assorted. 
12  Urinals.  4  Clasps,    staples,  and 

12  Spitting  cups.  padlocks. 

12  Wash-hand  basins.  12  Bearers  for  wounded 

2  Axes.  men. 


(    178    ) 


•2  Meatchoppers. 

6  Water  dishes. 

1  Handsaw. 

2  Shovels. 

2  Spades. 

2  Pick  axes. 

6  Water  buckets. 

1   Water-skin. 

1  Set  of  oil  TTieasiires. 

1  Measure  for  wine. 

2  Portable  lanterns. 

And  the  following  Medical  comforts : — 

12  Dozens  wine. 

1  Knife  to  open  tins. 

6       „      brandy. 

75  lbs.   in  Jib.  tins,   es- 

56 lbs.  arrow-root. 

sence  of  beef. 

66    ,,    tea. 

50  lbs.    tins    cocoa  and 

56    „    C4in<lles. 

milk. 

56    ,,    soap. 

20  lbs.  desiccated  milk. 

66    „    barley. 

56  lbs.  compressed 

112    „    sugar. 

vegetables. 

112    „    preserved       pota- 

28 lbs.  salt. 

1 

toes. 

5  lbs.  ground  pepper. 

112    „    preserved  meat. 

5  lbs.  ground  mustard. 

These  weigh  in  all,  lbs.  1,612.  A  divisional  supply 
of  medicine  is  also  required. 

At  whose  disposal. — ^He  thinks  that  each  regiment 
and  division  should  have  a  fixed  amount  of  ambuknce 
attached  to  it.  The  regimental  to  be  at  the  disposal 
of  the  surgeon,  the  divisional  at  that  of  the  principal 
medical  officer  of  it :  and  the  whole  of  the  P.  M.  O. 
of  the  army.  The  care  of  the  animals  and  discipline  of 
the  men  being  und^  the  orders  of  the  field  train. 

Mr.  Alexandsb's  Scale. — The  scale  of  equipment 
and  of  transport  as  laid  down  at  pages  69,  &c.  of  the 
Medical  Regulations,  was  that  deemed  necessary  by 
Mr.  Alexander,  In  his  evidence  before  the  Crimean 
Commission  however,  he  gave  a  few  additional  parti- 
culars which  may  here  be  transcribed.  He  distinctly 
points  out  that  each  battalion,  brigade  and  division 
should  be  so  far  complete  in  themselves,  that  on  ftny 
sudden  emergency,  it  would  be  known  what  amount 
of  transport  each  would  be  entitled  to,  and  which 
ought  to  be  supplied  to  the  medical  officer  of  either 
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ihe  battalioii>  brigade,  or  divisioh-^the  whole  being 
at  the  disposal  of  the  P.  M.  0.  of  the  force. 

According  to  him,  the  44  mules  per  division,  enu- 
merated at  page  76  of  the  Book  of  Itegulations,  should 
be  forthc(»iiing  for  the  services  of  the  division  when 
stationary.  AUowing  those  for  the  panniers  to  be 
employed  daily  in  bringing  water,  wood,  &c.  for  the 
hospil^ ;  there  would  remain  36  mules  for  transport 
of  the  sick,  vi^ : — 

6  regimental  ambulance  cars  ==12  mules  =  48 
sick. 

12    other      ambulance      cars    —   24  ...  96 

Or  6  regimental  ambulance  cars  «  12  mules  =  36 
to  48  sick. 

20  pairs  of  cacolets  or  litters  =  20  mules  =  40 
sick. 

2   carts  for  knapsacks  of  men  who  are  carried  on 
mules,  backs  by  cacolets=4  men. 
The  whole=36  mules=76  to  88  sick :  the  ambulance 
carrying  6  or  8   sick  according  to  the  state  of  the 
roads ;  or  a  ratio  of  1*5  per  cent.  1 

Cacolets. — ^All  cacolets  should  like  the  French, 
be  asunder  from  the  park  saddles. 

Besekve  at  Heab  Quarters. — ^At  head  quarters, 
there  should  be  a  supply  of  medicines,  comforts, 
materials,  and  hospital  field  equiqment  for  three 
months, — ^and  waggons  for  the  removal  of  the  sick,  if 
necessary. 

Ships. — ^Hospital  ships  for  the  conveyance  of  sick, 
and  as  receiving  ships  if  necessary. 

Hospital  corps  men. — Hospital  corps  men  to  be 
supplied  to  act  as  orderlies,  cooks,  servants  and  b&t  men 
to  medical  officers. 

Dispenser. — ^A  Dispenser  in  charge  of  medicines 
and  materials. 

PiTRVETOR. — ^A  Purveyor's  clerk  in  charge  of  the 
hospital  stores  and  comforts. 

Issuer. — ^A  hospital  staff  corps  man  to  each  of 
thesci  as  issuer. . 
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Boxes  conveniently  abkangbd. — ^All  packages  and 
boxes  to  be  so  arranged,  as  that  two  shall  form  a 
load  for  a  mule. 

Finall J,  notice  of  a  move  shonld  always  be  given  to 
the  principal  medical  officer,  by  the  miUtaiy  authorities. 

The  Purveyor's  view. — ^The  views  of  another 
witness  examined  before  the  Crimean  commission 
deserve  to  be  quoted  here,  as  they  represent  what  may 
be  considered  the  impressions  on  the  matter  entertained 
by  the  Purveyors'  department. 

According  to  these,  there  should  be  in  the  field  a 
Commandant  of  Hospitals,  and  he,  in  conjunction  with 
the  Purveyor,  should  do  everything  for  the  sick. 
A  Purveyor's  clerk  should  be  attached  to  each  regi- 
ment :  his  duties  would  be  to  prepare  returns,  and  after 
an  action,  under  the  orders  of  the  Commandant,  to 
have  the  entire  duty  of  removing  the  sick. 

A  portion  of  the  military  train  should  be  trans- 
ferred to  the  Commandant  for  this  purpose,  but  there 
should  be  a  superior  military  officer,  equal  in  rank  to 
the  Quarter  Master  General,  who  would  take  the 
management  of  these  matters. 

Each  regiment  shoulif  be  supplied  at  once  with  its 
due  allowance  of  hospital  accomodation  and  fiimiture, 
without  requisition:  and  these  should  foUow  the 
divisions  in  which  the  particular  regiments  are. 

By  Army  Medical  Eegulations. — ^According  to 
the  Army  Medical  Eegulations  of  1859,  it  is  laid  down, 
para.  3,  page  69,  that  in  time  of  war,  a  fixed  amount 
of  wheel  and  other  transport  in  charge  of  the  military 
train,  shall  from  time  to  time,  on  the  requisition  of 
the  Director  General,  and  subject  to  the  approval 
of  the  officer  commanding  the  forces,  be  allowed  to 
the  medical  department  of  an  army  in  the  field  : 
and  such  transport  shall  be  allotted  according  to  the 
requirements  of  battalions,  brigades  and  divisions,  bv 
the  principal  medical  officer,  in  communication  with 
the  officer  commanding  the  military  train,  in  such 
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manner  as  the  principal  medical  officer  shall  judge 
necessary  for  the  service. 

In  the  event  of  any  emergency  requiring  an  addi- 
tion to  the  amount  of  transport  ovei  and  above  that 
for  which  requisition  had  been  made  by  the  Director- 
General,  the  principal  medical  officer  shall  make 
requisition  for  such  additional  quantity  on  the  Quarter- 
Master-General. 

Prom  the  above  paragraphs  therefore,  it  appears 
evident  that  the  principal  medical  officer  is  henceforth 
to  be  the  authority  to  whom  we  are  to  look  for  the 
disposal  of  means  of  transport  for  sick  and  wounded 
in  the  field. 

This  too  is  in  a<5cordance  with  the  views  of  Sir  John 
HaU,  who  considers  that  the  principal  medical  officer 
should  have  this  authority :  that  he  should  have  full 
control  over  this,  as  over  all  other  medical  arrange- 
ments, and  that  ample  carriage  should  be  placed  at 
his  disposal,  to  enable  him  to  carry  out  all  his  arrange- 
ments. 

To  enable  him  the  better  to  do  this.  Sir  John  Hall 
considers  that  the  principal  medical  officer  should  have 
itotice  of  all  intended  moves  of  the  army. 

Teansport  furnished  by  the  Commissariat. — ^In 
farther  evidence  before  the  Crimean  Commission 
it  is  stated  that  conveyance  for  removal  of  wounded 
to  the  rear  should  be  furnished  in  sufficient  amount 
by  the  Commissariat.  There  should  for  this  reason, 
be  sufficient  in  reserve  to  meet  aU  requirements,  with- 
out impairing  the  efficiency  of  that  for  regiments  and 
divisions :  and  the  whole  of  the  meaus  of  convey- 
ance should  be  under  the  orders  of  the  P.  M.  O. 

The .  necessity  of  this  arrangement'  has  also  been 
demonstrated  by  the  experience  of  the  late  war  in 
America. 

Begulation  Scale  op  Transport. — By  the  same 
4X)de  of  regulations,  a  scale  of  transport  is  laid  down 
as  follows,  viz : — 
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jpbr  a  dattalion  850  strong. 

For  medical  panniers — 1  mule. 

A  cart  for  surgical  equipment — 2  mules. 

Ambulance  cart  to  follow  in  the  rear  of  the  batta- 
lion,  capable  of  carrying  six  or  eight  men  and  14 
stretchers,  a  wat^  barrel,  and  light  operating  table-— 2 
mules. 

That  is,  for  the  battalion — 5  mules. 

Total  sick  thus  provided  for,  6  or  8.  For  a  brigade 
of  8  regiments  or  2,500  men:  in  addition  to  regi- 
mental equipment,  when  the  brigade  is  acting  iu- 
dependently,  the  following,  viz  : — 

Medical  panniers  for  brigade  medical  officer— 1  mule. 

One  large  waggon,  or  two  carts  for  stores— 4  mules. 

One  cart  to  cany  lbs.  50U  to  600  weight  of  comforts, 
the  same  of  materials :  and  from  lbs.  100  to  lbs.  150  of 
medicines — 2  mules. 

Total  for  a  brigade— 7  mules. 

Thus  we  have  for  regimental  sick,  conveyance  for  6 
to  8,  and  for  those  of  brigade  0  =  6  or  8.  T^r  a 
division  of  six  regiments » 5,000  men,  in  addition 
to  the  regimental  equipment;  we  have  the  follow- 
ing, viz. : — 

Two  sets  of  medical  panniers,  one  for  each  brigade — 
two  mules. 

Two  large  waggons,  or  four  carts  for  hospital 
stores — eight  mules. 

Two  carts  for  medicines,  comforts,  and  materials — 
four  mules. 

It  is  clear  that  the  above  are  the  only  articles 
of  transport  and  equipment  of  their  kind  that  are 
intended  specially  for  the  use  of  the  separate  divi- 
sions of  an  army :  and  that  the  following  are  .merely 
for  particular  regiments,  there  being  none,  separately 
detailed  for  divisions,  namely : — 

Six  carts  for  surgical  equipments,  one  for  each 
regiment :  drawn  in  tdl  by  1 2  mules. 

Six  ambulance  carts,  one  for  each  regim^it :  drawn 
in  all  by  12  mules. 


(    188    ) 

Six  setfB  of  panniers^  one  for  each  regiment,:  requir- 
ing in  all  six  mules. 

Thus  then,  there  is  in  reality,  provision  made  for  the 
transport  of  only  36  to  48  sick  or  woimded  per  force 
of  5000  men,  or  from  07  to  09  of  a  man  for  100 
effectives. 

It  is  true  that  the  same  regulations  assume  that 
sick  may  have  to  be  carried  at  the  rate  of  5  per  cent., 
and  that  the  following  transport  will  be  necessary  for 
a  division,  namely :- 

128  sick  in  16  carts,  8  in  each  -»  32  mules. 
122  sick  in  cacolets  or  litters  »»  61      „ 


250  sick.  93  mules. 

or  - 

126  sick  in  21  carts,  6  in  each  »*  42  mules. 
124  sick  in  cacolets  or  litters  »«  62 


99 


250  sick.  104  mules. 


Some  carts  or  spare  mules  woxQd  however,  be  required 
to  convey  the  knapsacks  of  those  men  who  are  carried 
in  cacolets :  It  is  plain  however,  that  arms  and  kits  of 
men  carried  upon  wheeled  conveyances  are  intended 
to  aceompany  them. 

War  Office  Cibcvlae  856. — ^By  a  war  office  cir- 
cular No.  856  dated  31st  March,  1864,  instructions 
were  given,  illustrated  by  sketches  as  to  the  manner 
in  which  articles  of  stores  and  equipment  shoxQd  be 
packed  for  more  ready  conveyance  upon  waggons. 
That  dreular  will  doubtless  be  in  the  hands  of  officers 
hereafter  entrusted  with  the  duty  of  organizing  means 
for  the  transport  of  hospital  equipment  in  the 
field. 

It  is  evident  from  a  perusal  of  these  remarks,  however^ 
that,  as  yet  our  means  of  transport  are  totally  in- 
adequate, and  that,  in  the  event  of  war  with  a  Western 
nation^disasters  must  occur,  unless  a  great  and  speedy 
remedy  against  such  a  circumstance  t&es  place. 


j 
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If  indeed,  sick  and  wounded  are  in  accordance  with 
the  recommendations  of  the  International  Congress  on 
the  subject,  to  be  left  indiscriminately  in  the  hands  of 
the  enemy  it  is  true  that  comparatively  little  trans- 
port for  them  will  be  necessary.  That  enemy  may 
however,  have  a  method  of  treating  the  helpless  that 
is  not  in  accordance  with  English  ideas :  and  as  it 
may  safely  be  presumed,  that  steps  will  be  taken  to 
prevent  the  recovered  men  from  rejoining  their  own 
ranks,  it  is  needless  to  observe  that  an  army  would 
speedily  become  weakened  to  a  serious  extent  if  this 
routine  be  carried  out. 

An  organised  system  of  ambulance  may  indeed,  be 
expensive,  and  on  service  cumbersome :  but  in  times 
of  sickness,  as  well  as  in  health,  it  is  not  only  an  in- 
estimable boon  to  the  sufferers ;  but  by  systematically 
removing  and  taking  care  of  them,  adds  to  the  present 
and  prospective  efficiency  of  the  force. 

Necessity  of  maintaining  ambulance  corps  effi- 
cient.— It  may  seem  a  mere  common  place  truism 
to  make  the  remark,  that  in  order  to  maintain  an 
establishment  in  a  state  of  efficiency,  it  should  be 
carefully  practiced  in  the  duties  to  be  performed  by  it. 

This  is  carefully  done  with  all  connected  with  the 
army,  with  the  exception  of  those  of  a  medical  nature ; 
Not  so  however,  in  the  French  army.  There,  on  the 
occasion  of  a  grand  parade,  the  ambulance  fully 
equipped  is  in  its  place,  with  as  much  precision  as  are 
the  transport  and  pontoon  trains. 

So  it  should  be  in  the  British  army,  and  until  it  is, 
we  need  not  expect  that  it  can  be  maintained  in  a 
state  of  efficiency  and  ready  for  emergencies.  That  this 
end  cannot  be  obtained  except  at  a  considerable  ex- 
pense to  the  State  is  unquestionable;  but, inasmuch 
as  the  careful  treatment  of,  and  attendance  on  the 
sick  and  wounded,  form  not  the  least  of  the  differ- 
ences that  separate  civilized  nations  from  those  yet  in 
a  state  of  barbarism,  it  seems  but  iust  and  reasonable 
tliat  our  means  of  giving  succour  to  those  who  form 
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the  wreck  of  battle,  should  be  as  complete  in  their 
way,  as  we  endeavour  to  render  those  intended  for 
destruction  of  our  enemies. 

It  is  therefore  to  be  hoped,  that  ere  long,  the  ambu- 
lance establishment  of  regiments  will  be  made  to 
appear  on  parade :  and  on  field  days,  such  as  are  now^ 
common  at  our  camps  and  larger  garrisons,  perform 
its  rehearsal  of  what  would  be  required  of  it  in  the 
day  of  battle,  in  the  same  way  that  the  troops  perform 
theirs.  The  subject  has  indeed,  while  this  volume, 
is  being  printed,  attracted  the  serious  attention  of  the 
military  authorities ;  and  it  is  to  be  hoped  that  the 
committee  by  which  the  whole  question  of  transport 
is  being  considered,  will  devise  measures  that  shall 
be  not  only  sufficient,  but  practicable ;  for  as  yet,  it 
is  most  unquestionably  not  upon  that  footing  which 
its  importance  demands. 
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CHAPTERXII. 


SOME   IILUSTBATIONS  OF  THE    BATES  OF 
SICK  AND  WOUNDED  ON  SEEVICE. 


Casualties  in  war— 17&2— 1801— Egypt— Eylau— Retreat  on 
Gorunna — Albuhpra —Burgos — French  army,  1813 — Austrelits 
— Accumulation  of  sick — Moscow — 1811  to  1814 — Tolouse — 
Last  three  years  of  Peninsular  War. — 1859.  Austria — America 
1861  to  1864i. 

Casualties  in  wae. — ^In  selecting  the  following  illus- 
trations of  the  casualties  in  war,  the  ohject  in  view 
has  been  to  show  by  actual  examples,  how  extensive 
must  be  the  scale  upon  which  medical  arrangements 
must  necessarily  have  been  in  order  that  all  require- 
ments might  be  fulfilled :  and  how  great  must  be  the 
resources  of  different  kinds  at  the  disposal  of  prin- 
cipal medical  officers  under  these  circumstances. 
Indeed,  we  shall  presently  see  that  under  certain 
circumstances,  the  casualties  in  war  are  far  beyond 
the  capabilities  of  any  arrangements  that  ean  be  made 
in  the  force,  for  them. 

It  may  be  observed  that  the  examples  are  taken 
principally  from  warfare  among  civilised  races.  In  wars 
against  nations  who  are  uncivilised,  not  only  are  the 
casualties,  as  a  general  rule,  less  numerous,  but  con- 
veyance  «^  more  readUy  be  ertemporised  thaai  under 
the  opposite  circumstances. 

No  other  arrangement  is  Mowed,  than  ^  obser- 
vance  of  the  events  recorded :   thus — 

In  1792,  the  aUied  army  was  bivouaced  on  the  open 
plains  of  Champagne.  These  were  sterile,  destitute  of 
water,  forage  and  provisions ;  the  rams  had  set  in 
with  more  than  ordinary  severity,  the  troops  were 
severely  affected  with  dysenteries  and  other  contagious 
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maladies,  which  had  iabeady  cut  off  one-third  from 
the  effective  strength  of  the  army. 

On  30th  September,  the  allies  began  their  retreat. 
By  the  end  of  the  October  they  had  evacuated  France, 
but  left  behind  them  melancholy  proofs  of  their  dis- 
asters ;  all  the  villages  were  filled  with  dead  or  dying, 
and  without  any  considerable  fighting  they  had  lost 
in  that  short  time,  25,000  men,  or  more  than  a  fourth 
of  their  numbers  (AUson's  Histoiy  of  Eu?x)pe). 

In  the  three  days,  during  which  the  battle  of  the 
Trebbia  lasted  in  1799,  out  of  36,000  on  the  field,  in- 
cluding French,  and  allied  Austrian  and  Eussians :  the 
former  lost  in  killed  and  wounded  above  twelve  thou- 
sand, and  the  allies  nearly  as  many  (Alison).  We 
are  farther  informed  that  on  this  occasion,  the  whole 
of  the  French  wounded  amounting  to  5,000,  fell  into 
the  hands  of  their  enemies. 

Egypt. — The  French  army,  in  the  action  which  led 
to  the  capture  of  Alexandria  had  in  a  strength  of 
10,000 — 250  men  wounded.  On  the  occasion  of  the 
march  to  Suez,  it  lost  800  men  in  wounded  at  El 
Arish.  Its  loss  at  Jaffa  does  not  appear :  but  at  Acre, 
the  wounded  amounted  to  2,000,  besides  many  men 
who  had  become  affected  with  plague, — ^and  numbers  of 
the  Arabs,  were  taken  care  of  under  the  orders  of 
of  Baron  Larrey.  It  is  interesting  to  note  however, 
that  about  1,200  of  them  were  speedily  embarked  at. 
Jaffa  for  France,  and  that  800  were  sent  back  to. 
Egypt,  60  miles  across  the  desert  ;  they  arriving  there 
perfectly  healed. 

We  learn  that  when  in  August,  1801,  the  troops 
under  Sir  David  Baird  reached  lower  Egypt  from  India, 
they  enjoyed  a  remarkable  degree  of  health,  yet  within 
a  week  after  being  encamped  upon  the  Island  of  Bodda, 
a  position  which  modem  sanitation  would  have 
declared  unsuitable,  some  corps  had  one-twelfth  of 
their  numbers  in  hospital ;  others  one-tenth. 

At  the  beginning  of  November,  that  is,  in  less  than 
three  months  from  the  former  date,  the  sick  of  that 
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army  amounted  to  1,350 :  although  at  no  time  did  the 
force  number  more  than  7,800,  and  no  battle  had  been 
fought.  It  is  to  be  gathered  from  the  **  sketches" 
given  of  this  expedition  by  Sir  James  McGrigor  that 
ia  addition  to  the  causes  of  disease  existing  in  Bodda 
itself,  those  among  another  portion  of  the  army  at 
Ghiza  were  to  be  found  in  the  filthy  condition  of  the 
ground  on  which  they  were  encamped ;  and  no  doubt 
also  to  the  circumstance  of  disease  having  become 
localised  in  it ;  for  we  are  informed  that  the  position 
had  been  occupied  by  large  armies,  alternately  of 
Turks,  Mamelukes,  French  and  English,  from  all  of 
which  a  number  had  died. 

At  this  length  of  time,  it  may  be  interesting  to  note 
that  in  an  aggregate  strength  of  3,759  British  troops, 
who  formed  part  of  this  expedition  between  1st  March 
1801  and  1st  May  1802,  there  occurred  309  deaths  by 
disease :  for  as  observed,  there  was  no  fighting,  and  117 
had  to  be  invalided  to  Englaud. 

Of  the  deaths,  38  were  by  plague,  18  by  fever,  64 
by  liver  complaints,  148  by  dysentery,  4  by  diseases  of 
the  lungs,  2  by  stroke  of  the  sun,  and  41  by  causes 
unknown;  some  of  the  latter  being  cases  of  sick 
who  were  lost  in  the  "  Julia,"  wrecked  in  the  Bed  sea, 
and  others,  not  properly  accounted  for. 

Eylau. — ^The  numerical  strength  of  the  forces  en- 
gaged at  Eylau  has  not  been  obtained :  but  it  is  on 
record  that  at  the  conclusion  of  that  battle,  50,000  men 
lay  upon  the  field  weltering  in  their  blood ;  and  these, 
friends  and  foes  alike,  had  to  be  provided  for  by  the 
French  army  medical  department.  Tents  or  hospital 
accommodation  however,  were  out  of  the  question :  all 
had  to  pass  the  greater  part  of  the  night  "  on  the  ice 
atfd  snow  around  the  fires  of  the  bivouac  of  the  ambul- 
ances". 

Albuhera. — Of  7,500  British  troops  at  Albuhera, 
4,300  were  killed  or  wounded :  and  at  the  end  of 
the  action,  we  learn  that  only  1,500  men  remained 
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tmwounded :  while,  of  19,000  French,  8,000  were  killed 
or  wounded  (Alison). 

Betreat  on  Cortjnna. — ^The  horrors  of  various 
linds,  by  which  the  retreat  of  the  army  under 
Sir  John  Moore  in  December  1808  and  January 
1809  was  attended,  are  matters  of  history :  that  the 
whole  line  of  retreat  presented  a  fidghtful  scene  of 
miseiy,  drunkenness  and  disorder,  in  addition  to 
that  of  soldiers  being  left  to  die  by  the  road  sides, 
and  women  giving  birth  to  children  amidst  the  snow 
that  then  lay  deep,  we  all  know :  but  the  fact  is 
perhaps  not  so  notorious,  that  among  the  many  mis- 
fortunes which  befel  the  force,  one  of  the  (neatest  as 
regards  its  ulterior  effects  was  the  imbibition  by  the  men 
of  the  germs  of  iyphus  fever.  By  the  time  the  remnants 
of  that  force  had  arrived  at  Portsmouth  in  their  trans- 
ports, this  disease  had  spread  extensively  among  them ; 
so  much  so,  that  the  number  of  sick  among  them 
was  overwhehning. 

Sir  James  McGrigor  at  the  time  P.  M.  0.  of  the 
south-western  district,  fearful  that  the  disease  would 
spread  to  the  civil  population,  engaged  for  the  sick 
soldiers  all  available  accommodation  in  private  estab- 
lishments, and  obtained  the  use  of  the  greater  portion 
of  the  naval  hospital  at  Haslar.  All  these  however, 
did  not  suffice  for  the  number  sick,  and  who  were  daily 
becoming  so :  accordingly  ships  afloat  were  converted 
into  hospitals :  medical  officers  and  purveyors  from  all 
parts  of  the  United  Elingdom  were  sent  down  to 
Portsmouth,  and  the  number  of  these  being  insuffi- 
cient, the  services  of  private  practitioners  were 
engaged. 

We  learn  that  notwithstanding  all  precautions, 
iyphus  fever  spread  to  the  regiments  of  the  line  and 
the  militia  stationed  at  and  near  Portsmouth  :  finally 
to  the  civil  population  in  Sussex,  and  the  military  at 
Horsham.  Thus  we  see  that  it  is  not  alone  the  troops^ 
who,  under  certain  circumstances,  suffer  during  retro- 
grade movements ;  but  that  disease  then  attacking 
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them,  may  spread  severe  havoc  in  the  neighbourhood 
of  the  port  to  which  they  return. 

Burgos. — Of  the  retreat  of  the  allied  army  from 
before  Burgos  under  the  Duke  of  Wellington,  we  learn 
from  Alison  that  the  army  lost  7,000  men  during 
three  days,  principally  by  stragglers  :  yet  that  neither 
stores  nor  wounded  were  abandoned. 

Feench  Army  in  1813. — Some  idea  of  the  propor- 
tion of  casualties  that  may  happen,  may  be  gathered 
from  Baron  Larrey's  account  of  what  occurred  in 
the  French  army  in  1813. 

According  to  his  account,  from  1st  of  May  to  1st 
of  June  following,  there  were  22,000  wounded  in  the 
various  actions  in  which  that  army  was  engaged. 
Of  these,  14,084  were  on  30th  June  examined  by 
a  Medical  Board  ;  and  the  result  was  that  6,703 
officers  or  soldiers  who  were  cured  were  sent  to  re-join 
their  ranks ;  4,027  partially  cured  were  deemed  fit 
to  be  employed  in  trains  of  artillery  and  ambulance, 
and  3,354  were  unfit  for  farther  service.  Of  the  first 
mentioned  number,  731  had  one  or  two  limbs  amputa- 
ted. He  calculates  that  2,416  died  of  their  wounds, 
and  that  3,000  had  re-joined  their  regiments  before 
30th  of  June. 

A  very  valuable  lesson  may  be  obtained  from  these 
figures. 

They  teach  us,  that  of  wounded,   there  \  per  cent, 
were  fit  for  duiy  within  two  months        . . .  )      30 "46 

There  were  partially  cured,  and  fit  for  > 
some  kinds  of  duty  ...  ...  j      lo'30 

There  were  totally  unfit  for  duiy  of  any ") 
kind  ...  ...  ...J     ^^"24 

There  were  cured  within  a  month       ...        13  63 

There  died  from  their  wounds  ...        1098 
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AusTRELiTZ — ACCUMULATION   OF    SICK. — After    ihe 
battle  of  Austerlitz,   among  the  30,000  Eussian  and 
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Austrian  prisoners  who  fell  into  tlie  hands  of  the 
French,  there  were  many  severely  wounded.  These, 
and  the  wounded  of  the  French  themselves  were 
crowded  into  the  hospitals  at  Briin:  and  there, 
typhus  fever  broke  out  with  such  intensity  that  about 
one-fourth  of  all  the  patients  died,  thus  verifying  the 
principle  of  Sir  John  Pringle,  that  hospitab  are  them- 
selves a  source  of  disease, — ^a  principle  equally 
acknowledged  by  Sir  James  McGrigor  and  Baron 
Larrey,  as  we  have  discussed  more  at  length  in  the 
chapter  on  army  hospitals. 

With  regard  to  the  evils  of  assembling  large  num- 
bers of  wounded  in  one  place,  the  latter  authority 
observes  ihat  they  fall  into  profound  discouragement, 
the  suppuration  and  foul  exhalations  engendered  by 
them  are  fertile  in  producing  hospital  putrefaction, 
gangrene,  and  typhus.  "  Each  diseased  man  becomes 
a  source  of  infection  to  his  neighbour.*'  He  there- 
fore advocates  the  removal  of  the  wounded  to  a  dis- 
tance ;  and  this  indeed  he  did  after  the  battle  of 
Eylau,  to  a  distance  of  not  less  than  fifty-five  leagues. 

That  no  harm  to  the  sick  and  wounded  may  be 
anticipated  from  such  a  proceeding, — ^at  least  in  com- 
parison to  the  injury  that  certainly  would  arise  from 
accumulation,  is  illustrated  by  what  happened  in  the 
heat  of  Egypt  as  well  as  in  the  cold  of  Poland.  In 
either  case  Napoleon  quite  agreed  with  Larrey  in 
this  opinion,  and  gave  every  facility  for  their  removal. 

Bisk. — ^A  remarkable  illustration  of  the  little 
risk,  nay  absolute  advantage  .  to  patients  suf- 
fering  from  severe  disease,  in  being  moved  from 
crowded  and  otherwise  not  suitable  quarters,  even 
when  such  removal  is  attended  by  much  of  what  is 
commonly  called  "roughing,"  is  described  by  Sir 
James  McGrigor  as  having  happened  to  himself. 

While  in  Holland,  and  suffering  severely  from 
typhus  fever,  the  force  with  which  he  was,  had  sud- 
denly to  mar^h :  at  this  time  he  was  so  ill,  as  hardly 
to  be  able  to  sit  up  in  bed :  the  room  in  which  he  lay, 
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was  a  small  ill- ventilated  one  in  a  &rm  house :  and  in 
the  apartment,  three  members  of  the  family  had  died, 
one  after  another.  Dr.  McGrigor  was  placed  on 
horse  back ;  he  was  unable  to  sit :  a  friend  then  placed 
him  across  the  back  of  a  horse ;  one  soldier  supported 
his  head,  another  his  feet,  and  he  states  that  awful 
as  his  position  was,  he  revived  a  good  deal  from  being 
in  the  open  air  (Biography  p.  35.)  That  this  rule  is 
not  of  universal  application  however,  we  have  many 
illustrations.  In  Egypt,  for  example,  the  removal  of 
persons  affected  with  plague,  is  said  to  have  almost 
always  caused  death. 

Moscow. — ^A  few  particulars  regarding  the  statistics 
of  the  French  expedition  to  Moscow  may  not  be 
here  deemed  uninteresting,  as  exhibiting  with  sad 
vividness  the  duties  which  may,  under  trying  and 
adverse  circumstances,  be  thrown  upon  the  principal 
medical  officer. 

From  the  memoirs  of  Baron  Larrey  we  learn  that 
in  June,  1812,  400,000  men  under  !Napoleon  crossed 
the  river  Niemen.  A  few  small  engagements  with 
the  Bussians  almost  immediately  furnished  150 
wounded,  while  bad  roads  and  exposure  produced 
many  deaths  and  much  sickness.  At  Wilna,  hospi- 
tals with  all  requiments  were  formed  for  6,000  sick. 

On  24th  July,  this  army,  in  action  with  the  Bussians 
at  Benchenkowiski  had  600  wounded :  and  was  bur- 
thened  moreover  with  500  wounded  Bussians,  who 
had  been  by  their  own  countrymen  left  upon  the  field. 
On  the  following  day  Larrey  established  hospitals  at 
Vitepsk  for  1,500,  including  the  recently  wounded. 

On  the  advance  to  Krasnoe,  the  French  lost  500 
men  in  wounded,  and  these  were  immediately  accom- 
modated at  that  place. 

Smolensk  was  entered  without  fighting ;  fifteen  of 
the  largest  buildings  found  in  that  city  were  converted 
into  hospitals ;  but  many  supplies,  especially  dress- 
ings   for  the  wounded  were  deficient.    This  place 
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*  *  * 

seems  to  have  been  converted  into  a  kind  of  basis 
for  fdrtber  medical  arrangements  ;  little  expecting  the 
disasters  that  were  impending,  for  no  fewer  than  10,000 
sick  and  wounded  appear  to  have  been  accommodated 
in  it. 

The  army  soon  pressed  on  towards  Moscow;  at 
Yalentina  an  action  with  the  Bussian  rear  guard  fur- 
nished the  French  with  700  wounded,  all  of  whom 
were  by  means  of  the  ambulances  volantes  sent  back 
to  Smolensk. 

On  5th  September,  they  came  in  contact  with  the 
Bussians  near  Mojaisk,  not  far  from  Moscow.  The 
number  wounded,  on  this  occasion  do  not  appear  on  the 
returns,  but  on  the  7th  of  the  same  month,  the  action 
of  Moscowa  or  Borodino  as  it  is  called,  was  fought. 
During  the  15  hours  it  lasted,  20,000  French  were 
put  hora  de  combat.  All  day  the  ambulances  volantes 
were  employed,  and  not  fewer  than  200  amputations  . 
were  performed.  The  wounded  we  learn,  had  neither 
couches,  blankets,  nor  covering  of  any  kind ;  there  was 
a  scarcity  of  bread  and  flour,  and  their  chief  diet 
consisted  of  soup  of  horse  flesh,  with  cabbage  stalks 
and  some  potatoes :  the  lint  and  splints  were  deficient, 
and  the  wounded  lay  on  the  cold  damp  ground. 

On  reaching  Mojaisk,  it  was  found  that  the  Bus- 
sians in  their  retreat  had  set  it  on  fire ;  only  a  few 
houses  were  spared,  and  into  these  the  wounded  were 
put.  From  here  to  Moscow,  the  army  marched  across 
a  long  sandy  plain,  devoid  of  trees,  verdure,  or  streams ; 
without  inhabitants,  and  without  supplies  of  any 
kind. 

On  14th  September  they  reached  Moscow,  and  the 
sick  were  immediately  put  up  in  the  spacious  hospitals 
of  that  city.  On  the  night  of  the  1 5th  the  conflagra- 
tion of  the  city  first  began.  On  18th  and  19th  it 
was  at  its  height ;  the  violent  gales  of  the  equinox 
acting  like  a  beUows  to  the  rising  flames. 

Subsequent  to  the  destruction  of  the  ciiy,  clouds  of 
Cossacks  attacked  foraging  parties  of  the  grand  army, 
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killing  on  one  occasion  alone  500  of  the  latter.  The 
peasantry  killed  those  of  their  conntiTmen  who  were 
ascertained  to  have  famished  the  French  with  supplies : 
the  Eussian  force  was  daily  heing  increased,  and  it 
was  clear  that  Napoleon  must  retreat. 

The  rates  of  sickness  and  mortaUty  firom  day  to 
day  during  this  part  of  the  Bussian  campaign  are 
not  now  availahle,  hut  we  learn  that  Napoleon  who 
had  entered  Moscow  with  90,000  combatants,  and 
20,000  sick  and  wounded,  left  it  with  upwards  of 
100,000  effectives;  1,200  sick  being  left  behind.  Thus, 
then  in  these  few  months  about  three-fourths  of  his 
army  seems  to  have  perished  by  sickness,  fatigue, 
exposure  and  battle,  notwithstanding  that  so  indefa- 
tigable were  the  exertions  of  Baron  Larrey  that  alt 
though  the  army  was  daily  being  enfeebled  by 
engagements.  Napoleon  was  able  to  leave  Moscow 
with  more  men  upon  the  effective  list,  than  when  he 
entered  that  city. 

His  retrograde  movement  began  on  19th  October, 
At  Kalouga  the  army  was  attacked  by  the  Bussians^ 
and  during  the  day  the  French  lost  in  wounded  2,000 
men,  many  of  whom  had  to  be  conveyed  in  the  pri- 
vate carriages  of  officers.  From  here  to  Wiazma  the 
retreat  seems  to  have  been  attended  by  many  hard- 
ships, not  the  least  of  which  arose  from  tne  deficiency  of 
transport  for  the  sick.  At  that  place  the  Bussians  again 
made  an  onslaught,  killing  or  wounding  4,000.  It  was 
now  28th  October :  a  cold  north-west  wind  prevailed : 
and  as  the  army  retraced  its  steps,  it  came  upon  many 
corpses,  stiff  and  frozen.  It  reached  Smolensk  on  1 2th 
November,  but  there,  instead  of  the  expected  shelter 
found  only  a  ruined  city.  Skeletons  of  horses  in  the 
streets,  no  meat,  and  no  food  except  rye,  flour  and, 
vegetables. 

Forty  days'  march  were  yet  before  him  :  and  already 
the  force,  which  24  days  before  had  left  Moscow  up- 
wards of  100,000  strong,  had  dwindled  to  86,000 
effectives.  From  Smolensk  to  ^rasnoe,  the  villages  haA 
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been  all  destroyed :  no  food  was  obtainable  along  the 
line  of  retreat,  soldiers  knocked  down  horses,  cut  them 
in  pieces,  and  devoured  them  on  the  spot :  and  the 
women  eagerly  partook  of  the  same  repast. 

On  17th  November,  Napoleon  in  leaving  EJrasnoe, 
was  attacked  by  60,000  Eussians  :  and  besides  killed, 
had  1,200  wounded,  most  of  whom  had  to  be  left  to 
the  surgeons  of  that  town.  By  the  time  he  reached 
Orscha,  scarce  12,000  men  remained. 

Soon  after  they  had  reached  the  Beresina,  and  be- 
gun to  cross,  the  Eussian  army  had  come  up  to  them, 
and  opened  fire.  A  temporaiy  hope  was  inspired  in 
Napoleon  by  the  arrival  of  Ney,  who  with  8,000  men 
kept  at  bay  27,000  Eussians  :  about  700  French  how- 
ever, were  wounded,  besides  those  kiUed,  drowned,  or 
crushed  by  carriages,  which  in  the  confusion  pressed 
against  each  other. 

By  29th  November,  the  remnant  of  the  army  had 
crossed  the  Beresina :  and,  on  doing  so,  they  destroyed 
the  bridge  by  which  they  had  effected  it.  Having 
reached  Smorgoni,  they  halted  5  days :  and  at  this  place 
the  Emperor  left  them,  starting  in  a  sledge  for  Paris. 
About  tiiis  time,  the  thermometer  had  descended  to  21^ 
of  E^aumur's  scale,  and  a  few  days  afterwards,  it  had  fal- 
len 6*  jB.  still  lower.  So  great  was  the  cold,  so  deadly 
the  enemy's  fire,  that  of  12,000  men  composing  the 
twelfth  division,  all  except  850  perished  between 
Wilna  and  Ochmiana.  At  last,  on  13th  December, 
after  46  days  of  march  through  snow,  the  army  began 
to  cross  the  Niemen  at  Kowno  :  and  it  has  been  said 
that  3,000  of  the  hospital  guard  were  the  only  effec- 
tive part  of  the  half  million,  who  had  six  months 
before  entered  Eussia ;  while  of  the  whole  army,  four- 
fifths  had  melted  away. 

1811  TO  1814- — In  the  French  army,  we  learn  that 
in  a  period  of  twenty  one  months,  namely,  from 
January  1811  to  May  1814,  the  ratio  per  cent,  absent 
on  account  of  sickness  or  wounds,  was  225  by  the 
former,  and  15  by  the  latter^  or  in  all  240.     Thus,  in 
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that  short  time,  the  numerical  strength  of  that  anny 
must  have  in  realiiy  included  in  men  more  than 
double  the  numbers  represented  in  a  figured  statement. 

TouLOUSS. — ^At  Toulouse,  in  a  force  of  12,000  men, 
there  were  wounded  1,859.  It  may  be  of  interest  also 
to  observe  in  this  place,  that  to  attend  upon  these,  there 
were  54  medical  officers,  that  is,  one  to  every  25  woun- 
ded. Nor  must  it  be  foigotten  that,  on  an  active  cam- 
paign, or  with  an  enterprising  enemy,  a  succession  of 
severe  battles  may  take  place  within  a  few  days  of  each 
other ;  as  happened  in  the  case  of  Tarbes,  Chihes  and 
Toulouse,  and,  as  is  now  actually  occurring  in  America. 
Hence,  it  is  evident,  that  the  requirement,  both  as  re- 
gards transport  and  attendance,  should  be  upon  a  scale 
sufficient  as  far  as  practicable  to  meet  such  emergen- 
cies. 

Last  three  tears  op  Peninsular  War. — ^During 
the  last  three  years  of  the  Peninsular  War,  the  number 
of  men  in  hospital  usually  averaged  one-fourth  of  the 
whole.  The  ratio  of  death  was  1 6  per  cent :  of  which 
proportion  4  per  cent,  only,  died  in  battie.  Thus  to 
maintain  the  average  strength  of  that  army,  viz.  50,000 
men,  8,000  able-bodied  men  per  annum  had  to  be  pro- 
vided to  meet  these  casualties. 

1859 — Austria. — Of  the  war  in  Austria  in  1859,  we 
learn  that  even  before  Solferino,  the  hospitals  were 
crowded ;  after  Magenta,  the  daily  growth  of  sick  was 
600  to  800.  Twelve  hundred  sick  and  wounded  daily 
traversed  the  route  of  Casarza  and  Palmanuova  to 
Navresina.  The  railway  having  broken  down,  the 
men  were  conveyed  on  country  carts.  Soon,  the  cattie 
fell  sick,  transport  became  difficult :  and  at  Palmanuova, 
1,300  men,  almost  aU  wounded,  were  seen  without 
shelter  or  other  arangements  ;  there  existed  no  material 
for  dressing  their  wounds,  and  there  were  only  two 
surgeons  to  attend  to  the  requirements  of  the  whole 
number. 

From    this    and  other    campaigns  therefore,  Dr. 
Parkes,  arrives  at  the  conclusion,  that  in  a  great 
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eampaLgn,  so  enonnous  is  the  pressure  of  sick  and 
wounded,  that  the  medical  department  and  hospitals 
can  never  suffice  for  all :  and  l^t  the  nation  must  aid 
in  the  work  of  attending  to  those  injured  in  its  cause. 

Ameeica,  1861  TO  1864. — Beturns  of  the  Federal 
army  puhlished  in  1861,  stated  that  the  average  rate 
of  sickness,  that  is,  constantly  sick,  we  may  presume — 
was  73  per  1,000.  So  unequally  were  the  individual 
ratios  divided  however,  that  while  in  New  Guernsey, 
it  only  amounted  to  36,  in  Ohio  it  was  19  per  1000. 
flence,  it  is  evident  that  arrangements  were  required 
for  the  larger  proportion,  over  and  above  what  might 
at  any  time  be  called  for  in  the  emergency  of  an 
action.  We  may  thus  say,  that  in  Ohio,  one  in  five  was 
always  sick  :  and  certainly  one  in  five  of  the  troops  who 
remained  healthy,  might  at  any  time  be  disabled  in 
action  ;  thus,  the  equipment  must  have  been  in  propor- 
tion of  400  per  1000, — a  proportion  that  is  enormous, 
— ^yet  obviously  necessary.  The  mortality,  however, 
does  not  seem  to  have  been  more  than  at  the  rate  of 
2  per  cent,  per  annum  fix)m  sickness. 

In  that  part  of  the  Federal  army  employed  in 
Tennessee,  the  number  actually  sick  is  stated  to  have 
amounted  to  five,  and  some  times  to  fifteen  per  cent, 
of  the  efiective  force ;  while  the  number  prescribed  for, 
much  exceeded  this. 

It  may  be  assumed  from  the  experience  of  warfare 
among  European  races,  that  after  a  well  contested 
battle,  the  wounded  will  amount  to  twenty  or  thirty 
per  cent,  of  the  forces  engaged;  taking  therefore, 
armies  of  100,000  men,  such  as  the  opposing  forces 
have  recently  presented,  we  find,  as  was  actually  the 
case,  twenty  to  thirty  thousand  men  as  the  wreck  of 
battle,  demanding  relief  and  transport. 

Antietam. — A  member  of  the  American  Sanitary 
Commission  has  stated,  that  after  the  battle  of 
Antietam,  he  saw  fifteen  hundred  men,  wounded  and 
lying  upon  straw  about  the  bams  there ;  for,  as  he 
observed,  there  is  not  a  bam  or  farm  house,  or  church, 
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or  school  house,  that  is  not  gorged  with  wounded : 
several  thousands  lie  in  the  open  air  upon  straw. 

The  current  accounts  of  this  great  civil  war  contain 
numerous  illustrations  of  the  unexampled  amount  of 
casualties,  for  which  provision  and  arrangements  had 
to  be  made  in  America.  From  these  we  learn  that  on 
several  occasions,  a  sudden  move  in  advance,  as  well  as 
towards  the  rear,  rendered  necessary  the  abandonment 
of  as  many  as  500  sick  and  wounded  at  a  time. 

In  one  action,  near  Allsops  Mills,  on  12th  May 
1864,  the  Federals  had  in  less  than  two  hours,  2,000 
wounded  men  brought  to  their  field  hospital.  On  the 
army  advancing  the  following  day,  1,800  of  them 
were  sent  to  the  rear ;  but  want  of  conveyance  rendered 
it  necessary  that  the  remaining  200  should  be  left 
where  they  were,  with  all  necessary  establishments. 

Few  as  these  examples  of  casualties  are,  they  will 
serve  to  give  an  idea  of  the  enormous  scale  upon  which 
medical  arrangements,  sufficient  to  meet  even  a  tithe 
of  them,  muist  be  made, — and  of  the  great  responsibility 
attaching  to  the  medical  authority,  who  is  entrusted 
with  the  administration  of  the  whole. 

As  we  have  just  observed,  however,  there  occur  cir- 
cumstances in  which  provision  and  equipment  suffi- 
cient to  meet  the  requirements  of  more  than  a  portion 
of  the  casualties  that  are  inevitable,  cannot  be  brought 
with  a  force  as  part  of  its  regular  establishment.  The 
Americans  have  shown  a  most  noble  example  under 
such  circumstances  in  organizing  at  their  own  expense, 
under  the  superintendence  of  a  Sanitary  Commission, 
a  supplementary  system  of  relief, — so  extensive,  and 
so  efficient,  that  it  may  well  be  taken  by  Britain  as  a 
model,  whenever  our  own  country  may  again  be  in- 
volved in  war. 
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CHAPTER   XIIL 

ON  MEDICAL  AERANGEMENTS  GENEEAL- 

LT  FOR  A  CAMPAIGN. 


Natare  of  the  expedition — Theatre  of  war — Pointa  for  considera- 
tion— Ratios  of  wounded — Ratios  of  sick — Materiel— Scale  of 
equipment — Medical  otBcers — Field  Inspector — Sanitary  officer 
— Diviaions  and  brigades — Divisional  Commanders  should  con- 
sult with  their  P.  M.  O.— Field  hospital — Regimental  surgeons 
— Place  for  the  P.  M.  0.  of  a  force — Specific  orders  necessary 
— Selection  of  officers — Arrangements  prior  to  embarkation — 
Landing  before  an  enemy — Preparations  for  an  advance — 
Organization  and  order  necessary — On  the  march — During  battlo 
— Field  hospitals — With  a  besieging  force — Occupying  a  town 
•—Besieged — Assault — Retreat. 

Nature  of  expeditions — ^The  natare  of  the  pre- 
parations required  for  an  expedition,  must  necess£uily 
depend  upon  that  of  the  service  to  be  performed,  and 
of  the  territory  about  to  form  its  theatre.  As  Dr. 
Millingen  observes,  expeditions  may  be  to  a  neigh- 
boring state  or  distarit  land ;  they  may  be  exposed  to 
burning  heat  or  to  an  intense  cold ;  they  may  be  to  a 
coimtry  where  both  these  conditions  exist  at  diflterent 
periods  of  the  year,  as  for  instance,  that  to  China. 
They  may  be  to  a  country  that  is  healthy,  or  to 
one  the  very  reverse.  They  may  moreover,  consist 
of  one  large  force,  or  include  various  smaller  bodies, 
all  of  v^hich  are  intended  to  act  independently  of 
each  other. 

Theatre  op  war. — ^The  nature  of  the  arrange- 
ments too,  must  differ  according  as  to  whether  the 
destination  of  the  expedition  be  a  continent  or  an 
island,  whether  the  country  be  hilly  or  flat ;  whether 
there  be  good  roads  or  mere  pathways ;  whether  it  be 
wooded  or  open,  swampy  or  dry;    whether  it  be 
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intersected  by  numerous  canals  and  rivers,  or  other- 
wise ;  and  finally,  whether  the  inhabitants  are  civilised 
or  barbarous.  All  these  considerations  will  be  found 
to  influence  greatly  the  nature  of  arrangements  for 
administering  the  medical  affairs  of  an  expedition. 

Points  for  consideration. — ^These  points  having 
been  duly  considered  in  reference  to  their  bearing  upon 
transport,  accommodation,  feeding  and  clothing  of 
the  men,  the  preparations  to  be  made,  naturally 
divide  themselves  into  the  following  heads,  namely : — 

1 .  The  general  fitting  out  of  the  expedition,  with 
reference  to  the  probable  requirements  on  service,  and 
the  difficulty  or  otherwise  by  reason  of  distance,  of 
maintaining  the  various  requirements  sufficient  for  all 
purposes. 

2.  The  manner  in  which  medical  equipment, 
officers,  attendants,  purveyors,  and  stores  of  all  kinds, 
including  field  equipment,  are  to  be  distributed  among 
the  ships  conveying  the  troops. 

3.  The  nomination  of  medical  officers  to  particular 
duties. 

4.  The  selection  of  men  suited  to  the  nature  of  the 
service  to  be  undertaken. 

5.  The  preservation  of  health  on  board  ship,  and 
the  fitting  up  of  sufficient  vessels  as  hospital  ships. 

6.  Arrangements  for  disembarking, — ^it  may  be 
in  the  face  of  an  enemy. 

7.  The  establishment  of  a  basis  of  operations  as 
a  dep6t  for  stores,  for  equipments  to  supply  require- 
ments thereafter;  to  receive  and  dispose  of  sick 
and  wounded,  and  to  maintain  a  sufficiency  of  medical 
officers  and  attendants  of  all  kinds,  to  meet  require- 
ments in  the  front. 

8.  The  requirements  of  divisions,  brigades,  and 
regiments  proceeding  to  the  front. 

9.     Arrangements  during  an  action. 

10.  Arrangements  after  an  action. 

1 1 .  The  possible  contingency  of  a  retreat. 
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The  nature  of  materiel  and  its  amount,  as  well  as 
the  proportion  of  medical  officers  and  establishments 
generally  to  be  provided,  varies  according  to  the  rate 
of  sickness  and  of  casualties  to  be  expected.  The  first 
of  these  again,  depends  upon  the  nature  of  the  climate 
and  other  characters  of  the  country:  the  latter,  upon 
the  milit;iry  prowess  of  its  people. 

Eatio  of  wounded. — Some  examples  are  elsewhere 
given  of  the  ratio  of  casualties,  that  may  occur  in  one 
action,  as  well  as  of  what  has  taken  place  in  a  succes- 
sion of  fights,  following  close  upon  each  other. 

It  must  always  be  remembered  however,  that  it  is 
not  the  removal  alone  of  wounded  from  the  scene  of 
action  that  has  to  be  accomplished :  but  that  it  may 
be  necessary,  iTnder  certain  circumstances,  to  take  them 
on  a  considerable  distance  with  the  force,  or  at  any 
rate,  to  maintain  them  for  a  longer  or  shorter  time, 
until  they  can  be  properly  disposed  of. 

Dr.  Millingen,  taking  his  experience  from  the  battles 
during  the  Peninsular  War,  considered  that,  in  an  army 
of  30,000  strong,  there  should  be  means  for  moving 
from  the  field  800  men,  at  any  one  time.  He  also 
was  of  opinion  that,  the  above  numbers  would  give 
5,000  to  6,000  wounded,  exclusive  of  those  left  by  the 
enemy,  should,  as  he  remarks,  "victory  crown  our 
arms/' 

This  estimate  of  Dr.  Millingen,  gives  a  rate  of  20 
per  cent,  of  wounded  to  strength,  and  in  modem  war- 
fare, must  be  considered  moderate. 

Expected  ratio  op  sick. — The  ratio  of  sick  for 
which  on  home  service,  accommodation  and  other 
arrangements  are  provided,  is  10  per  cent.  In  the 
French  army,  the  actual  ratio  of  sick  to  well  is  45*5 
per  1000,  in  the  Prussian  44,  in  the  British  40. 
In  India,  the  ratio  for  which  arrangements  were,  under 
ordinary  circumstances,  nominally  made,  was  1 5  per 
cent. :  but  more  recently,  there  is  a  probability  of  this 
proportion  undergoing  diminution,  as  the  presumed 
improvement  in  the  health  of  the  troops  there,   is 
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believed  to  render  accommodation  for  a  larger  number, 
unnecessaiy. 

It  must  be  consid^ed  however,  that  the  above  pro- 
portion of  sick  are  only  those  that,  under  ordinary 
circumstances  may  be  looked  for,  and  that  the  num- 
bers above  these  that  may  be  anticipated,  are  to  be 
looked  upon  as  specially  the  result  of  the  service  on 
which  the  troops  are  engaged. 

Equipment. — According  to  Dr.  Millingen,  the  equip- 
ment of  the  medical  department  of  an  army  shotdd 
be  divided  into  1,  Station  hospital,  stores  and  equip- 
ments. 2,  Intermediate  hospital  ditto.  3,  Field 
ambulance  ditto.  4,  Begimental,  heavy  and  light 
ditto.    5,     Personal,  general,  and  staflF  equipment. 

The  regimental  equipment  should  consist  according 
to  him,  of  (1,)  twenty  complete  sets  of  bedding  for 
a  corps  of  800  men,  (2,)  a  medicine  chest,  (3,)  a 
canteen. 

These  should  embark  with  the  regimental  baggage, 
and  be  intended  for  winter  quarters.  Twelve  com- 
plete sets  however,  should  fit  upon  a  light  ambulance 
cart  to  accompany  the  regiment. 

Eegardixg  medical  ofpiceks  on  service. — ^In  or- 
ganizing an  hospital  establishment  for  actual  service, 
the  principal  medical  officer  has  to  consider  and  make 
arrangements,  so  as  to  have  complete  the  number  of 
medical  officers  in  each  of  the  hospitals  already  enu- 
merated :  and  also,  to  arrange,  so  that  each  be  retained 
in  its  state  of  completeness,  by  regular  reinforcements — 
to  supply  casualties  that  may  be  expected  to  occur. 

Field  Inspector. — Under  the  principal  medical 
officer,  should  be  an  officer  of  high  rank,  whose  duty 
should  be  in  the  medical  department,  somewhat 
similar  to  that  of  the  cUief  of  the  staif  to  the  military. 
The  duties  of  the  principal  functionary,  being  entirely 
devoted  to  the  administration  of  the  whole,  the  Field 
Inspector  should  be  in  a  position  to  see  that  the 
arrangements  are  perfectly  carried  out,  to  arrange 
details,  to   see   to   the   arrangements    in   regard    to 
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divisionSy  to  arrange  disputes  and  misunderstandings 
that  are  not  of  such  a  nature  as  to  require  reference 
to  the  Head :  and  to  superintend  the  preparation  of 
statistics. 

Sanitary  officer. — A  sanitary  officer  is  now 
specially  authorised  for  an  army  in  the  field,  and  suffi- 
ciently explicit  directions  for  the  performance  of  his 
duties  are  contained  in  the  medical  regulations. 

Divisions  and  brigades. — :To  eacli  division  of  the 
army  should  be  a  Deputy  Inspector  Greneral ;  to  each 
Brigade,  a  Surgeon  Major,  or  senior  staff*  Surgeon,  as  an 
administrative  officer.  Thus^  each  particular  portion 
of  the  army  would  be  complete  in  itself,  as  regards 
medical  staff:  and,  in  the  event  of  the  formation  of 
field  forces  being  necessary,  a  regiment,  a  brigade  or  a 
division,  could  at  once  be  detached;  taking  with  it,  its 
own  administrative  and  executive  medical  staff,  yet 
without  interfering  with  the  efficiency  of  the  other 
portions  of  the  force. 

Specific  orders  necessary. — These  officers  should 
be  respectively  informed,  in  a  clear  and  unmistakeable 
manner,  as  to  the  precise  duties  they  are  expected  to 
perform :  for,  as  Dr.  MiUingen  observes,  where  a  specific 
duty  is  not  pointed  out  to  each  individual,  apathy  and 
neglect  must  ensue. 

Selection  of  officers. — In  organizing  an  expedi- 
tion, the  fitness  of  particular  medical  officers  for  their 
TarioTiB  positions  is  a  point  that  demands  the  gravest 
attention.  Thus,  as  Dr.  MiUingen  suggests,  those  of 
sedentary  habits^  should  be  appointed  to  permanent 
stations :  whilst  active,  energetic  and  enterprising 
suj^eons,  are  best  calculated  for  the  field. 

Strength  of  medical  officers. — It  is  always  de- 
sirable, if  possible^  to  give  an  actual  standard  of  com- 
parison ;  and  in  regard  to  medical  officers,  this  is 
obtainable  from  the  proceedings  of  the  Crimean  Com- 
misson. 

From  these  we  learn,  that  in  1864,  Dr.  Smith  detailed 
the  following    strength  of    medical   officers  for    an 
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army  of  80,000  men,  ordered  to  proceed  to   Turkey 
under  Lord  Baglan,  namely : — 

Inspector  General      ...  ...  ...     1 


Deputy  Tnspectors  General 

...     4 

Staff  Surgeons,  1st  class 

...  12 

„         „         2nd      „ 

...  18 

Staff  Assistant  Surgeons 

...  48 

Chief  A  pothecary 

...     1 

Dispensers 

...     8 

Purveyors 

...     8 

Purveyors  clerks 

...     6 

Medici  clerks 

...     1 

Total  Staff                 ...  94 

Begimbxtal  medical  opficers. — In  addition  to 
these,  each  Infantry  regiment  had  1  Surgeon  and  3 
Assistant  Surgeons. 

Each  two  squadrons  of  cavaby,  one  Surgeon,  and 
one  Assistant  Surgeon. 

Each  troop  of  horse  artillery,  one  Assistant  Surgeon. 

Each  field  hattery,  one  Assistant  Surgeon. 

For  the  artillery  generally,  there  was  one  principal 
medical  officer. 

Thus,  there  was  not  quite  one  medical  officer  to  1 50 
soldiers,  if  we  deduct  the  officers  here  named,  who  were 
not  actually  professional.  When  therefore,  it  is  borne 
in  mind,  that  the  average  rates  of  non-efficiency  by 
sickness  among  medical  officers,  is  usually,  imder  such 
circumstances  as  these,  about  fifty  per  cent.:  and  that, 
during  the  two  years  this  war  lasted,  no  fewer  than 
fifly-four  medical  officers  died  ;  we  cease  to  wonder  at 
the  inadequacy  of  the  medical  staff  on  that  occasion  to 
meet  more  than  a  tithe  of  the  demands  then  made 
upon  it.  Large,  indeed,  as  were  the  numbers  sent 
to  the  Crimea,  it  is  now  apparent  that  they  should 
have  been  nearly  doubled. 

Ideal  establishment. — ^The  ideal  establishment, 
laid  down  by   Dr.   Millingen — and    he    had    much 
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experience  on  active  service,  is  somewhat  as  follows, 
viz. — 

Say  the  strength  of  the  army  is  80,000  men, — ^this 
would  be  formed  into  6  divisions — 12  brigades — 40 
battalions.  It  would  be  attended  by  12  Assistant 
Surgeons,  and  300  bearers  in  the  first  line  of  assis- 
tance. Forty  Surgeons,  68  Assistant  Surgeons,  24 
spring  waggons,  40  long  cars  in  the  second  line.  Twelve 
Staff  Surgeons,  24  Assistant  Surgeons,  and  whatever 
additional  transport  may  be  available  in  the  third. 

Prior  to  embarking. — ^The  various  duties  on  em- 
barkation and  at  sea,  are  described  in  the  chapter  bear- 
ing upon  ships.  It  is  therefore,  only  necessary  in  this 
place,  to  observe  that  prior  to  embarkation,  the  res- 
ponsible medical  authority  should  see  that  the  require- 
ments deemed  by  him  needful,  have  been  provided  ; 
or  that  they  are  in  a  fair  way  of  being  so. 

It  may  be  well  for  him  also  to  bear  in  mind  that 
his  own  superiors,  and  the  public  look  more  to  the 
fact  of  cert^  results  having  been  attained,  than  to 
the  means  employed  to  a  specific  end.  These  means 
should  be  straight  forward  and  open ;  yet  the  medical, 
or  indeed  any  other  officer  who  would  succeed,  must 
be  prepared  at  all  risks  to  do  so :  and  to  sink  all  con- 
siderations of  a  minor  nature,  in  the  one  great  object 
of  contributing,  as  far  as  in  him  lies,  to  the  success  of 
the  service  upon  which  he  is  about  to  enter. 

The  regulations  of  the  army  direct  that  prior  to 
embarkation,  a  strict  inspection  should  be  made  of  the 
troops.  It  may  be  well,  in  this  place  to  urge  the 
necessity  of  this  duty  being  performed  with  great 
strictness.  Men,  weakly  in  constitution,  or  effected 
with  hernia,  varix,  or  diseases  of  the  bones,  joints  or 
integuments,  would  speedily  become  non-effective  upon 
a  campaign ;  and  thus  would  not  only  be  themselves 
subjected  to  much  suffering,  but  they  would  neces- 
sarily occupy  much  of  the  means  of  transport  that 
should  be  available  for  casualties  solely  attributed  to 
service. 
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Landing  in  front  op  an  enemy. — ^Dr.  Millingen 
gives  some  excellent  directions,  as  to  the  duties  of  the 
medical  department  on  the  occasion  of  a  force  effect- 
ing a  landing  in  front  of  an  enemy ;  a  short  epitome 
of  these  is  here  given,  with  such  occasional  re- 
marks, as  have  been  dictated  by  personal  experience. 

Each  man,  he  says,  should  have  a  good  meal  before 
entering  the  boats.  He  should  have  with  him  two  or 
three  days'  rations  of  salt  pork,  cooked.  This  is  better 
than  beef,  as  it  is  more  savoury,  and  can  be  heated  up. 
Some  spirits  diluted  with  water  should  be  put  into 
the  men's  canteens. 

The  Field  hospital  corps  of  ambulance  will  disem- 
bark, with  the  equipments. 

Each  medical  officer  of  the  Field  ambulance,  or 
regimental  staff  will  land — their  respective  orderlies 
carrying  the  leather  haversac,  and  field  case  (that  is 
now,  a  field  companion). 

The  staff  of  the  hospital  ships  will  remain  on  board, 
and  make  all  arrangements  for  the  inception  of  proba- 
ble wounded.  It  is  clear  also  that,  either  some  of 
the  boats  should  be  kept  available  for  bringing  off  the 
wounded,  or  small  steamers  should  be  placed  under 
the  orders  of  the  P.  M.  0.  for  this  purpose. 

Besfi mental  medical  officers  will  accompany  the 
la.t  boats  of  their  respective  corps.  It  seeL  to  me 
however,  that  a  few  Assistant  Surgeons,  with 
some  appliances,  should  also  land  with  the  first 
bodies,  so  as  to  be  available  at  once  in  case  of  collision 
with  the  enemy. 

The  flats  of  the  hospital  ships,  should  drop  along 
side  the  divisional  and  brigade  head  quarter  ships>  and 
take  on  board,  the  field  staff  belonging  to  these. 

At  the  same  time  that  they  proceed  on  shore  with 
these,  the  ambulance  staff  and  hospital  corps  follow ;  the 
men  of  the  latter,  with  stretehers  folded  up  and  ready. 

These  shore-going  boats,  to  have  abundant  supply 
of  fresh  water  for  drinking  purposes,  and  for  dresising 
wounds. 
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On  landing,  the  regimental  medical  officers  follow 
their  corps;  the  ambulance  ones  remain  with  that  estab- 
lishment. 

The  brigade  medical  staff  will  attend  to,  and  send 
off  to  the  hospital  ships  any  men  who  are  wounded  in 
the  act  of  landing,  and  left  by  their  regiments. 

It  would  also  facilitate  matters,  were  some  of  the 
hospital-ship  medical  staff  to  accompany  the  troops 
on  shore,  and  there  attend  the  wounded  while  being 
conveyed  back  to  the  vessels. 

A  landing  having  been  effected,  a  flying  ambulance 
must  start  to  the  front,  if  the  force  advance ;  the 
divisional  and  brigade  medical  staff  accompanying  it. 
And  it  is  no  less  necessary,  that  a  dep6t  hospital  should 
be  established  at  the  nearest  and  most  convenient  point. 

Oeganization  and  order  necessary. — In  disem- 
barking in  an  enemy's  country,  it  is  essential  for  the 
success  of  subsequent  operations,  that  the  same  degree 
of  regularity  and  organization  in  regard  to  hospital 
and  transport  for  sick  be  observed,  as  is  necessary  in 
those  for  provisioning  the  army.  The  want  of  this  was 
painfully  made  manifest  in  the  Crimea,  where,  in  one 
instance,  troops  landed  unprovided  with  any  means  of 
conveyance  for  the  men,  who  almost  immediately  after- 
wards became  affected  with  cholera.  In  another 
instance,  as  mentioned  by  M.  Boudin  and  already 
referred  to  in  these  pages,  the  sick  and  wounded  were 
not  taken  charge  of  by  the  Commissariat,  nor  were 
they  recognised  by  the  Purveyors,  until  admitted  into 
hospital.  Thus,  while  lying  by  the  road  sides  or  on 
the  field,  they  apparently  belonged  to  neither  of  these 
departments ;  no  wonder  then  that  mortality  was 
fearful. 

The  hospital  ships  however,  should  be  made  as 
much  use  of  as  possible  for  the  reception  of  sick  and 
wounded :  and  cases  placed  on  board  them,  should  not 
be  re-landed  except  in  the  event  of  their  recovery. 

Dr.  Millinffen  very  properly  points  out  that,  whether 
during  disemDarkation  of  afcnr^e,  the  ambulance  horses 
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laud  or  not,  those  of  medical  officers  who  are  entitled 
to  them,  should  land.  It  is  in  fact,  quite  as  necessary 
that  medical  officers  of  the  higl^er  grades  have  the  menus 
of  rapidly  proceeding  firom  point  to  point  to  direct 
the  administration  under  them,  as  it  is  for  any  other 
staff  officers  :  and  much  more  so  than  for  some  of  these. 

Example  of  Alexandria. — ^A  good  illustration  of 
medical  arrrangements  prior  to,  and  immediately  after, 
disembarkation,  occurs  in  the  account  of  the  landing 
of  the  French  in  1798. 

In  preparing  for  this  expedition,  Baron  Larrey  took 
care  while  yet  at  Toulon  to  assemble  the  neces- 
sary number  of  ambulances.  He  applied  to  the 
medical  schools  of  Toulon  and  Montpellier  for 
professional  men :  and  thus  obtained  about  eight 
hundred,  many  of  whom  had  served  in  the 
army  of  Italy  :  each  regiment  was,  in  addition,  provided 
with  its  own  medical  officers.  Three  divisions  of 
ambulance  were  then  oi'ganized  ;  one  for  each  division 
of  the  army,  and  one  ibr  the  centre. 

M.  Bourienne  tells  us  that  during  the  voyage  from 
Malta,  Bonaparte  often  complained  bitterly  of  the 
imperfect  manner  in  which  his  fleet  had  been  prepared 
for  sea  ;  of  the  encumbered  state  of  the  ships  of  the 
line,  and  frigates ;  of  the  great  number  of  transports, 
of  the  bad  outfit  of  aU  the  ships,  and  the  weakness 
of  their  crews  ;  all  of  which  matters  are  mentioned 
in  this  pla<;e,  as  a  warning  against  similar  inconve- 
niences  being  permitted,  when  ships  and  soldiers 
similarly  engaged,  belong  to  Britain. 

At  one  o'clock  on  the  morning  of  2nd  July,  they 
first  landed  at  Maraboii,  three  leagues  to  the  west  of 
Alexandria  ;  having  experienced  a  smidler  loss  than 
was  anticipated. 

Two  hours  afterwards,  that  is,  at  three  o'clock, 
they  marched  on  Alexandria,  the  walls  of  which  were 
scaled  with  comparative  ease :  and  as  soon  as  the  cap- 
ture of  the  city  had  been  effected,  the  wounded  were 
accommodated  in  a  Capuchin  convent. 
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When,  after  the  advance  upon,  and  capture  of  Cairo, 
it  was  ascertained  that  20,000  Ottomans  had  dis- 
embarked at  Aboukir,  Baron  Larre  j  established  two 
large  hospitals  at  the  former  place,  wlule  Napoleon  pro- 
ceeded with  his  force  towards  Alexandria.  In  the 
action  which  followed,  the  French  had  800  wounded, 
40  of  these  requiring  amputation. 

On  the  return  of  the  French  army  to  Cairo,  they 
found  the  place  in  msurrection,  and  in  vuinial  pos- 
session  by  50,000  Mamelukes.  An  assault  was  made, 
but  without  success,  the  French  losing  200 
wounded  :  subsequently  however,  the  attack  was  more 
successful :  the  city  was  retaken :  yet  the  circumstance 
deserves  to  be  noted  as  illustrating  a  danger,  to  which 
troops,  and  especially  sick  in  a  city  in  an  enemy's 
country  may,  at  any  time  be  liable. 

On  1st  March  1801,  the  fleet  having  on  board 
the  force  under  Sir  Ealph  Abercrombie  anchored  in 
Aboukir  Bay.  For  several  days  the  state  of  the  weather 
prevented  the  possibility  of  landing.  By  the  7th  how- 
ever, all  preparations  were  complete :  and  on  the  morn- 
ing of  the  8th,  at  two  o'clock,  the  first  division,  five 
thousand  strong,  assembled  in  boats  one  hundred  and 
fifty  in  number.  The  troops  descended  silently  from 
the  transports,  and  took  the  places  assigned  to  them 
in  the  boats :  the  French  on  the  heights,  two  thou- 
sand strong,  posted  in  a  semicircle  about  a  mile  in* 
length,  with  twelve  guns  at  one  side, — ^the  castle  of 
Aboukir  on  the  other. 

The  boats  remained  for  a  time  in  the  middle  of  the 
bay,  menacing  different  points  of  the  coast :  at  last,  all 
being  assembled,  the  signal  was  at  nine  o'clock  made  to 
advance.  The  boats,  each  laden  with  fifty  men,  instantly 
moved  forward,  the  armed  vessels  on  their  flanks, 
cannonading  the  batteries  on  shore. 

The  French  allowed  them  to  come  within  easy 
range,  and  then  opened  fire.  Silently  the  boats 
approached ;  the  sailors  rowing  with  uncommon  vigor, 
the  soldiers  sitting  silent  and  steady,  their  arms  in 
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their  hands:  when  they  reached  the  fire,  several 
boats  were  sunk,  the  loss  among  their  crews  being  very 
severe.  The  others  pressed  on:  the  prows  of  all  the  first 
division  struck  the  sand  at  the  same  time.  The  troops 
instantly  jumped  into  the  water,  rapidly  advanced  to 
the  beach,  and  formed  before  they  could  be  charged  by 
the  enemy.  They  rushed  up  the  steep  heights  with 
fixed  bayonets,  and  carried  them.  In  an  hour,  the 
whole  division  was  established  on  the  heights,  though 
weakened  by  five  hundred  men  killed  and  wounded. 

Peepabations  fob  an  advance. — Considering  the 
manner  in  which  a  military  force  is  usually  formed : 
that  regiments  have  to  be  collected  firom  different 
stations,  and  embarked  at  different  ports:  that  supplies 
and  equipment  are  in  like  manner  shipped  at  different 
places,  and  under  various  authorities,  it  becomes  ap- 
parent that  means  should  be  taken  to  test  the  working 
of  the  various  establishments,  before  actually  com- 
mencing operations  in  an  enemy's  country. 

There  may  indeed  be  occasions,  when  to  do  so  would 
be  impracticable :  and  with  this  knowledge  beforehand, 
the  embarking  authorities  should  see  that  each  regi« 
ment, — ^the  head  quarters  of  each  brigade  and  division, 
proceed  on  board  their  particular  ships,  complete  in 
staff,  servants,  medicine,  appliances,  camp  equipage, 
ambulance  and  means  of  tiaiisport — ^if  it  be  practica- 
ble to  do  so ;  the  reserve  stores  of  all  kinds  being 
with  the  staff  on  board  the  divisional  hospital  ship. 

There  should  be  one  officer  on  board  each  vessel, 
who  having  seen  these  various  establishment  put  on 
board,  and  being  provided  with  a  list  of  aU,  he  will 
thus  be  held  responsible  for  the  correctness  of  the  whole. 

Establishing  a  base. — On  the  occurrence  of  the 
war  in  the  Crimea,  there  was  some  attempt  made  to 
test  the  efficiency  of  establishments  prior  to  entering 
upon  actual  operations.  A  more  complete  plan  was 
adopted  on  the  occasion  of  the  China  War  in  1860, 
when  the  entire  force  was  landed,  and  the  sufficiency 
of  establishments  actually  tested,  before  proceeding  to 
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the  seat  of  hostilities :  and  to  the  remarks  on  that 
expedition,  the  reader  is  referred. 

It  may  be  well  also  to  remind  the  reader  that,  when 
the  Duke  of  Wellington  arrived  at  Mondego  Bay,  with 
his  force  of  about  13,000  men,  he  began  to  disem- 
bark on  the  30th  of  July  1809.  Yet  it  was  not  till 
the  9th  of  August  that  he  felt  himself  in  a  position 
to  commence  his  advance. 

Presuming  that  the  force  has  effected  a  landing, 
obtained  a  footing,  and  that  the  requirements  of  the 
wounded  have  been  met;  further  arrangements  for 
prosecuting  the  c^unpaign  inland  are  to  be  instituted. 

K  the  point  be  intended  to  form  a  basis  of  future 
operations,  a  medical  officer  of  rank :  and  sufficient 
staff  should  be  detailed ;  and  steps  taken  to  establish 
a  depdt  and  general  hospital,  and  arrange  for  disem- 
barking troops  who  may  subsequently  arrive,— or  em- 
barking those  who  may  be  received  non-effective  from 
the  front. 

Proceeding  inland. — ^It  is  clear  however,  that  with 
a  view  to  organize  the  various  establishments  for  pro- 
ceeding inland,  to  arrange  for  supplies,  to  apportion 
transport,  equipage,  &c.,  a  longer  or  shorter  time, 
depending  upon  circumstances,  is  requisite.  Much  may 
be  done  durmg  it  therefore,  to  arrange  for  conveyance 
of  the  sick  and  wounded  of  the  force,  with  reference 
to  the  description  of  transport  available  in  the  countiy . 

It  is  almost  needless  to  observe  that,  should  the 
military  authorities  find  it  necessary  after  the  first 
landing  has  been  effected,  to  increase  the  force ;  the 
medical  arrangements  must  be  increased  in  proportion, 
to  meet  probable  requirements,  both  as  regards  equip- 
ment and  officers. 

A  liberal  amount  of  accommodation  should  also  be 
provided  at  the  basis  for  sick  and  wotmded  who  may 
be  expected  from  the  front.  It  may  so  happen  that 
existing  buildings  may  be  found  sufficient  for  this 
purpose,  but  on  the  other  hand,  it  is  equally  likely 
they  may  not.     In  the  latter  case,  huts  which  should 
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always  fonn  part  of  the  equipment  of  a  force,  should 
be  erected,  unless  tents  may  suflBce.  It  is  obvious  also 
that  to  economise  carriage,  arrangements  should  be 
made,  so  that  Commissariat  waggons  conveying  stores 
to  the  front,  should  be  made  available  for  taking  back 
their  compliment  of  sick. 

Such  were,  indeed,  the  arrangements  made  at  the 
commencement  of  the  war  in  the  Peninsula.  In  addi- 
tion to  the  large  general  hospital  and  dep6t,  that  as 
we  have  already  seen,  were  established  at  Lisbon, 
other  large  hospitals  were  formed  at  Coimbra  and 
Celerico  as  the  army  advanced ;  their  principal  objects 
being  to  fulfil  the  purposes  of  what  are  elsewhere 
described,  as  "  intermediate  "  hospitals. 

Sir  James  M^^Grigor  in  describing  the  hospitals  so 
formed,  informs  us  tiiat  at  Coimbra,  they  occupied 
numerous  churches,  convents,  and  monasteries ;  and 
were  upon  a  scale  so  extensive,  that  it  took  him  a 
whole  week  to  inspect  them.  He  also  mentions  the 
fact,  that  he  was  convinced  of  the  necessity  of  the 
amy  being  provided  witix  the  materials  for  a  number 
of  wooden  huts,  so  that  they  might  be  put  together 
as  circumstances  required ;  and  that  on  his  recommen- 
dation. Lord  Bathurst  caused  materials  for  these, 
and  carpenters  for  their  erection,  to  be  dispatched 
from  England. 

Some  standard  may  be  useful  for  the  spare  accommo* 
dation  which  should  thus  be  kept  prepared  for  emer- 
gencies. It  may  therefore  be  reckoned  at  the  rate 
of  20  or  25  for  every  1,000  men  in  the  front,  so  that 
for  an  army  of  10,000  men,  accommodation,  beds, 
clothing,  medical  and  purveyors  establishments,  should 
always  be  kept  complete  for  at  least  250  sick. 

The  hospital  ships  must,  from  time  to  time  be 
emptied,  so  as  to  be  again  available  for  the  reception 
of  men  sent  from  the  front.  To  effect  this,  those  on 
board  them  should  be  sent  home  as  fast  as  possible. 
If  the  distance  be  too  great  for  these  vessels  themselves 
to  be  sent,  with  due  consideration  of  the  requirements 
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of  the  foTce^  some  other  vessels  must  be  engaged  for  the 
purpose. 

A  sufficient  number  of  bedsteads  and  bedding,  to 
meet  all  requirements,  should  form  part  of  the  equip- 
ment of  an  expedition ;  and  these  should  be  placed  in 
the  hospitals  to  be  formed  at  the  basis  of  operations. 
If,  however,  by  any  chance  they  should  not  be  avail- 
able in  sufficient  numbers,  boards  and  trestles  must 
be  provided.  As  elsewhere  observed,  the  sick  and 
wounded  should  be  raised  from  the  floor  in  hospi- 
tals. 

The  advance. — On  the  advance  of  the  army 
inland,  a  chain  of  communication  with  its  base  of 
operations,  becomes  as  necessary  for  medical,  as  for 
imlitaiy  reasons.  .  As  stations  or  halting  places  are 
obtained,  each  should  successively  be  provided  with 
spare  waggons  and  carts,  as  well  as  means  of  adminis- 
tering aid  to  sick  who  may  have  to  be  left  there. 

The  Commissariat  carts  employed  in  bringing  up 
supplies,  should  take  back  sick  and  wounded,  when 
required  to  do  so. 

Necessity  of  communication  between  military 
AND  medical  officers. — ^It  would  be  well  were  the 
military  and  medical  authorities  of  forces  employed 
in  expeditions,  aware  of  the  great  benefits  that  arise 
from  free  communication  between  them :  and  the  great 
evils,  even  extending  to  the  serious  embarrassment  of 
the  operations — ^that  follow  a  contrary  course. 

Military  officers  in  charge  of  brigades  and  divisions, 
do  not,  on  all  occasions,  ii^orm  their  principal  medical 
officers  of  the  intended  operations  of  the  force.  The 
natural  result  is  that  medical  arrangements  are  in 
such  a  case  not  made,  to  suit  the  newly  created  cir- 
cumstances of  the  force,  and  inconvenience,  more  or 
less,  soon  follows : — ^nor  is  this  all, — ^instances  upon  in- 
stances could  easily  be  mentioned,  where  a  severe  repri- 
mand has  appeared  in  orders  to  the  medical  officer, 
for  the  omission  for  which  the  Commander  was  solely 
end  alone  responsible. 
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That  there  are  many  exceptions  to  this,  is  most 
readily  conceded.  Some  general  officers  studiously 
take  the  principal  medical  officer  of  the  force  under 
them  into  their  confidence,  in  designing  operations 
about  to  be  undertaken :  and  the  advantage  to  both  of 
such  a  measure  is  incalculable.  The  medical  officer 
is  thereby  enabled  to  mature  his  arrangements,  while 
the  Adjutant  General  and  Quarter  Master  General  are 
maturing  theirs :  and  thus,  the  means  of  transport, 
accommodation  and  proper  treatment,  of  probable  sick 
and  wounded,  are  completed. 

Sir  James  M^'Q^rigor  often  alludes  to  the  fact  that 
he  daily  waited  upon  Lord  Wellington  with  his 
report  of  sick  and  wounded ;  together  with  details  of 
their  regiments :  the  numbers  dead,  and  the  numbers 
fit  as  convalescents  to  accompany  the  force  :  and  he 
states  in  his  memoirs,  that  on  these  occasions  Lord 
Wellington  communicated  to  him  a  notice  of  the 
intended  moves  of  the  army.  Thus,  when  Lord  Wel- 
lington announced  to  him  the  intended  movement 
upon  Badajos,  Sir  James  M^^Grigor  was  in  a  position 
to  issue  orders  to  the  purveyors  and  apothecary,  to 
have  in  readiness  dep6ts  of  their  respective  stores ; 
and  to  the  superintending  medical  officers  of  divisions, 
to  see  that  each  corps  sent  in  requisitions  for  such 
medicines,  materials  and  instruments,  as  they  required. 
By  the  time  the  army  moved  onwards,  all  these 
arrangements  had  been  carried  out,  and  a  depdt  for  all 
kinds  of  hospital  stores  established  at  Elvas. 

Major  General  Sir  Edward  Lugard,  k.  c.  b.,  while 
in  command  of  a  force  during  the  operations  against 
the  Indian  rebels  in  1858,  was  so  courteous,  as  on 
that  occasion  to  communicate  his  intended  movements 
to  the  writer  of  this  volume, — ^who  was  then  senior 
medical  officer  with  it, — ^and  now  takes  the  opportunity 
of  recording  the  great  obligation  he  was  under,  as 
well  as  the  great  facility  thus  obtained  for  com- 
pleting necessary  arrangements  of  a  departmental 
nature. 
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It  is  easy  to  perceive,  how  the  neglect  of  such  pre- 
cautions might  not  only  peril  the  success  of  a  move- 
ment, but  actually  tend  to  bring  about  a  terrible  disaster 
to  a  force :  were  for  instance  a  severe  action  to  occur, 
and  there  not  be  sufficient  transport  for  the  wounded, 
the  whole  force  might  be  paralyzed,  or  the  disabled  have 
to  be  abandoned  to  their  enemies.     Surely  therefore, 
the  necessity  is  evident  for  most  stringent  orders  being 
given  to  military  commanders,  to  make  in  communica- 
tion with  the  head  of  the  medical  department,  the 
necessary  arrangements  prior  to  entering  upon  active 
operations  ;  except  of  course,  in  the  heat  of  action, 
when  emergencies  are  apt  to  arise — ^to  meet  which, 
nothing  but  practical  experience  on  the  part  of  the 
latter,  as  on  that  of  the  former  can  qualify  him. 

Medical  officers  on  duty. — ^In  every  field  or  general 
hospital — ^with  each  division  and  bri^de  respectively, 
one  or  more  medical  officers  should  be  on  duty  for  the 
day.  With  a  force  in  motion,  one  should  be  daily 
detailed' for  the  advance  guard,one  for  rear  guard,  and 
one  in  waiting ;  whose  duty  shall  be  to  accompany  any 
force  temporarily  detached  for  the  purpose  of  attack. 

Begimektal  Surgeons. — The  Surgeon  of  each 
regiment  makes  his  own  arrangements  in  like  manner, 
for  the  distribution  of  the  medical  officers  directly  under 
him.  He  should  see  that  wherever  the  regiment 
goes — ^there,  one  of  the  medical  officers  shall  go  also, 
accompanied  by  an  orderly,  carrying  a  field  companion : 
with  such  means  of  transporting  to  the  rear, 
and  of  succour  for  wounded,  as  may  be  at  his 
disposal. 

Place  for  P.  M.  0.  of  a  force. — The  proper  place 
for  an  administrative  medical  officer  of  a  force,  be  it 
large  or  small,  is  with  the  Commander :  so  long  as 
active  service  is  going  on.  Each  should  also  have  the 
means  of  conveying  orders  to  the  executive  medical 
officers  in  charge  of  hospitals  and  regiments :  and  of 
directing  the  distribution  of  means  of  transport  as 
necessities  arise. 
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Position  op  hospital  during  an  advance; — ^The 
precise  position  of  the  hospital  establishment  on  the 
line  of  inarch  most  depend  much  upon  the  physical 
characters  of  the  country^  the  nature  of  the  establish- 
ment employed,  and  the  character  of  the  inhabitants. 

It  may  be  taken  as  a  rule  however,  that  the  nearer 
this  establishment  is  to  the  regiment  or  corps  to 
which  it  belongs,  the  more  available  it  will  be  for 
immediate  use  when  necessity  arises :  at  the  same 
time  it  is  not  to  be  forgotten,  that  the  presence  of 
large  trains  of  wheeled  conveyances,  or  of  establish- 
ments such  as  are  in  use  in  India,  interferes  very 
seriously  with  the  efficiency  of  the  force. 

Arrangements  that  would  be  sufficient  on  an  ordi- 
nary march,  would  be  unsuited  to  a  state  of  war. 
In  the  former  case,  the  hospital  establishment  of 
each  regiment  can,  as  is  the  custom  in  India,  either 
follow  the  corps,  or  march  along  the  open  country 
on  one  of  its  flanks.  In  other  instances  the  whole 
is  sent  on  in  advance  during  the  evening  preceding 
the  march  of  the  regiment,  by  which  arrangement, 
the  sick  are  enabled  to  have  the  benefit  of  a  sound 
sleep. 

It  is  evident  that  these  arrangements  would  not 
be  judicious  on  a  march  in  a  hostile  country  or  for  the 
purpose  of  meeting  the  for  in  battle  :  while  then  it  be- 
comes essential  that  the  probable  movements  of  the 
army  be  not  hampered,  steps  should  be  taken  to  have 
with,  or  near  each  corps,  a  sufficient  establishment  to 
meet  immediate  emergencies, — the  greater  part  of  the 
establishment  must  be  held  available  in  the  rear  of 
so  as  to  take  up  its  position  with  regiments,  brigades 
and  divisions,  when  the  time  for  action  shall  have 
arrived. 

Sick  and  woundbd  greater  than  the  transport 
POR  them.— During  an  advance  through  an  enem/s 
country  it  may  so  happen,  that  from  frequent  collisions 
wiihtiie  foe  and  from  tiie  ordinary  effecfa  of  sickness, 
the    number  of  sick  and    wounded    accumulate  to 
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such  a  degree,  as  to  exceed  the  available  means  for  their 
conveyance  onwards.    Doubtless  this  would  be  of  com- 
parative little    consequence  among  civilised  nations, 
between  whom  a  Convention  has  lately  declared  that 
all  sick  and  wounded  and  the  establishments  con- 
nected with  them,  shall  be  neutral;  although  even 
in  such  a  case  it  is  not  to  be  expected  that  any  com- 
mander would  permit  his  consideration  for  the  helpless 
among  his  enemies — ^to  sacrifice  for  their  benefit  pro- 
visions, stores  of  all  kinds,  and  means  of  transport — all 
of  which  are  urgently  demanded  for  the  successful 
prosecution  of  his  own  plan,  of  operations :?— not  to 
speak  of  hampering  his  force  by  such  immense  trains, 
as  would  under  such  circumstances  become  necessary. 
In  a  country  peopled  by  savage  or  uncivilised  races 
such  a  scheme  is  utterly  impracticable.     In  India  for 
example,  during  the  operations  for  the  suppression  of 
the  sepoy  mutiny — ^to  have  left  the  sick  and  wounded, 
would  have  been  to  have  doomed  them  to  atrocities, 
too  horrible  to  contemplate :  and  yet,  on  more  occasions 
than  one  it  occurred,  that  the  numbers  helpless  from 
sickness  or  from  woimds,  were  larger  than  the  means 
of  transport  could  accommodate :  and  that  a  continuance 
of  the  advance  throughout  the  rebellious  districts  was 
imperative. 

In  such  an  emergency  as  this,  the  measures  adopted 
on  that  occasion,  were  in  fact  the  only  ones  practicable, 
namely : — ^to  occupy  every  available  conveyance  ;  and 
having  obtained  a  strong  escort  of  cavalry  ;  to  make  a 
rapid  retreat  to  the  nearest  existing  general  field  hos- 
pital :  and  having  there  deposited  the  sick  and  wound- 
ed, to  rejoin  the  ejffective  force, — ^making  arrangements 
at  the  same  time  for  forwarding  to  the  front  such 
supplies,  transport,  &c.,  for  hospital  purposes,  as  may 
have  been  found  disposable. 

It  is  obvious,  that  with  a  vigilant  and  enterprising 
enemy,  and  a  difficult  country  between  the  army  and 
such  a  point,  the  difficulties  to  be  encountered  may  be 

great  or  even  insutmountable.     It  is  therefore  eaay 

c  c 
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to  perceive,  how  not  only  the  success  of  an  army,  but 
even  its  existence  as  such  in  a  hostile  country, 
depend  upon  the  efficiency  of  the  means  for  taking 
charge  of  its  sick  and  wounded. 

During  the  war  in  the  Peninsula,  this  point  has,  on 
more  occasions  than  one,  decided  a  Commander  in 
accepting  or  declining  battle :  and  the  circumstance 
that  tended  in  a  great  measure  to  the  disasters  that 
befel  our  troops  in  Affghanistan,  was  the  accumulation 
of  sick  and  wounded  beyond  the  capabilities  of  the 
means  of  transport. 

DuRiNO  BATTLE. — ^Thc  instructious  laid  down  by 
Dr.  Millingen'  in  regard  to  the  position  of  medical 
officers  during  an  action,  although  valuable  so  far  as 
they  go,  are  scarcely  full  enough :  an  epitome  of  them 
however,  will  here  be  given,  followed  by  such  remarks 
as  may  be  deemed  necessary. 

He  observes,  that  until  an  army  forms  up  for 
battle,  medical  officers  should  follow  their  corps'  with 
their  proportion  of  the  hospital  ambulance.  If  casual- 
ties occur,  they  are  to  be  attended  to,  and  the  patients 
sent  to  the  rear — ^the  medical  officers  moving  on ;  when 
the  force  forms  up  for  action,  the  ambulance  to  form 
its  lines  of  assistance. 

If  the  force  gain  ground,  the  first  and  second 
lines  of  medical  assistance  to  move  up.  The  third 
line  to  follow  as  soon  as  the  wounded  have  been 
disposed  of. 

If  the  action  be  adverse,  or  the  troops  retreat,  the  1st 
and  2nd  line  to  be  moved,  but  without  precipitation  to 
the  rear ;  the  medical  officers  to  form  on  the  3rd  line. 
It  is  at  aU  times  necessary  to  make  arrangements, 
so  that  in  the  event  of  a  reverse,  the  wounded  may  be 
removed  in  safety  to  the  rear. 

While  it  is  essential  that  a  certam  proportion  of 
medical  officers  should  during  an  action,  be  near 
enough  to  the  columns  engaged,  to  render  immediate 
assistance  to  those  who  require  it;  these  medical 
officers  should  attempt  no  more  than  the  application 
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of  sucli  dressings  as  may  be  necessary,  until  the  arrival 
of  the  wounded  man  at  the  nearest  hospital  in  the  rear. 

A  medical  officer  may  often  be  of  service  in  bind- 
ing  up  a  shattered  limb  in  such  a  way  m  to  avert  much 
suffering  to  the  patient  during  his  transit  to  the  rear ; 
he  may  be  called  upon  to  tie  a  wounded  artery,  and 
under  some  circumstances,  to  remove  a  bullet :  or  even 
to  use  the  trephine.  Practical  experience  alone  gives 
the  tact  which  decides  at  once  the  necessity  for,  or  extent 
of  interference ;  and  under  no  circumstances  is  deci- 
sion more  required,  than  at  such  times  as  are  being 
now  alluded  to.  Trivial  interference  however,  and 
needless  probings  of  wounds,  and  examination  of 
splintered  bones  are  to  be  reprobated.  They  give 
unnecessary  pain;  take  up  time;  and  worst  of  all  are 
useless. 

Field  Hospital. — ^Where  there  is  only  one  field 
hospital  to  an  entire  force,  as  is  usually  the  case  in 
India,  the  manner  of  disposal  of  it  during  action  is 
fairly  represented  by  what  was  done  in  iiie  battle  of 
Goojerat,  thus ; — 

Infantry  &  Ariillmy  line.       


Reserve. 
2  Brigades  of  Infantry. 


Field  Hoepital.    \^ 


In  the  case  of  forces  however,  to  which  there  are 
brigade,  division,  and  other  hospitals  of  communication 
attached,  as  are  described  under  other  heads  in  these 
chapters,  each  one  should  be  held  complete  in  itself : 
and  free  communication  kept  up  between  the  various 
ones  on  or  near  the  field. 

As  sick  or  wounded  accumulate,  they  should  be  from 
time  to  time  sent  to  the  rear,  provided  the  nature  of 
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the  campaign  admitB  of  such  a  proceeding.  It  often 
happens  however,  that  this  cannot  be  done :  as  for 
example,  in  an  advance  through  an  enemy's  country,  in 
view  to  forming  a  junction  wi&,  or  to  operate  in  concert 
with  a  separate  force ;  and  when,  with  the  advance  of 
the  army,  the  country  in  its  rear  is  left  in  the  possession 
of  the  enemy. 

Instances  are  elsewhere  given  of  the  occurrence  of  a 
succession  of  severe  battles  within  a  few  days  :  and  the 
medical  officer  in  charge  will  do  well  to  be  at  all  times 
prepared  for  a  similar  circumstance,  although  to  be  so, 
may  possibly  tax  his  ingenuity  and  self  reliance  to  the 
very  utmost. 

With  a  besieging  poece. — ^Dr.  Hennen,  evidently 
with  reference  to  the  medical  arrangements  during 
the  prosecution  of  a  seige,  observes  that  "  it  will  be 
necessary  to  appropriate  some  pla^  of  accommodation 
for  the  purposes  of  a  receiving  hospital.  This  he 
says,  should  be  a  large  building  near  the  entrance  of 
the  city  or  ^wn  where  the  fixed  hospitab  are  situated. 
If  such  a  building  does  not  exist,  a  bam,  tent,  or 
hut  should  be  used  for  the  purpose ;  and  if  neither, 
the  open  bivouac.  The  evident  object  of  such  an 
establ^hment  is  to  provide  the  wounded,  with  such 
attendance  and  comforts  as  they  may  require,  prior  to 
being  moved  further  to  the  rear ;  and  for  these  pur- 
poses there  should  be  an  ample  staff  of  medical  and 
purveyors'  establishments. 

In  regard  to  the  general  arrangements  on  such  an 
occasion,  Dr.  Millingen  remarks  that,  with  the  excep- 
tion of  the  troops  required  for  the  duties  of  the  siege, 
the  rest  should  be  cantoned,  relieving  those  who  are 
in  the  field  every  second  day. 

Field  hospitals,  distinguished  by  a  black  flag  by 
day,  and  reflecting  lanterns  by  night,  should  be  form^ 
in  the  rear  of  the  approaches. 

For  the  reasons  elsewhere  given,  the  presence  of 
a  medical  officer  with  the  advanced  party  is  essential, 
whether  this  be  in  the  trenches — at  an  assault — or 
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the  after  operations,  when  an  entrance  into  a  town  has 
been  ^ected. 

The  means  of  speedy  removal  to  the  rear  of  the 
wotmded,  should  always  be  left  clear,  as  far  as  circum- 
stances  will  permit ;  and  the  bearers  shonld  be  made  to 
maintain  as  much  as  possible  their  relative  position 
with  reference  to  the  troops  engaged,  so  that  it  may  be 
practicable  to  know  whereabouts  to  seek  for  them. 

Daring  the  operations  which  led  to  the  capture  of 
Lucknow,  a  large  field  hospital  was  established,  so 
soon  as  the  army  had  taken  up  its  position  near  that 
city.  Many  of  the  men,  wounded  during  the  siege 
operations,  were  taken  direct  to  that  establishment :  as 
a  rule  however,  soldiers  beseeched  to  be  taken  to  their 
own  regimental  hospitals,  to  be  there  treated  as  long 
as  possible.  Their  wishes  were  attended  to  when  it 
was  practicable  to  do  so,  and  it  was  only  when  a 
column  of  pursuit  of  the  rebels  was  formed,  that  the 
sick  and  wounded,  much  to  their  own  chagrin,  had  to 
be  transferred  from  their  own  regimental  into  a 
general  hospital. 

Ou  that  occasion,  one  medical  officer  of  the  10th 
regiment  in  which  the  author  then  served,  accompanied 
it  on  its  roster  of  duty  to  the  front ;  the  hospital  was 
situated  in  camp  at  a  distance  of  probably  three  miles 
from  the  city,  but  not  altogether  out  of  range  of  the 
enemy's  guns,  because  the  nature  of  the  ground  upon 
which  the  force  was  encamped,  did  not  admit  of  its 
being  so. 

The  surgeon,  although  for  the  most  part  in  *  the 
regimental  hospital,  visited  from  time  to  time  the 
front,  with  a  view  to  personally  make  himself  ac- 
quainted with  the  working  of  the  hospital  arrangements 
tiiere.  During  the  day  time,  no  difficulty  was  ex- 
perienced in  removing  the  wounded  to  hospital  by 
means  of  doolies,  but  at  night  it  was  not  deemed 
safe  to  attempt  doing  so.  They  had  therefore  to  re- 
main at  the  front  till  morning,  receiving  such  atten- 
dance as  it  was  practicable  to  give  them. 
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Arranqements  when  occuptino  a  town. — ^The 
facilities  for  properly  disposing  of  sick  and  wounded 
during  milita^  occupation  of  a  town,  must  depend 
upon  the  circumstances  of  the  town  itself ;  as  to 
whether  it  is  in  a  civilised  or  barbarous  country, 
as  to  the  nature  of  its  buildings, — ^whether  they  be 
large  and  spacious,  as  churches,  public  halls,  and  places 
of  business ;  or  small,  crowded,  and  ineonyenient. 

The  material  of  which  those  buildings  consist  must 
also  be  taken  into  account ;  as  to  whether  it  be  stone, 
brick,  clay,  wood,  or  bamboo  work.  So  also  the 
circumstance  of  a  town  being  surrounded  or  not  by  a 
wall  must  be  taken  into  account,  as  these  may 
materially  affect  the  selection  of  places  for  the  sick. 

Dr  Millingen  observes  that  in  towns  where  garri- 
sons are  likely  to  be  retained  in  occupation  for 
some  time,  gardens  should  be  prepared  in  the  neigh* 
bourhood,  in  which  the  men  could  not  only  find 
healthful  occupation,  but  might  also  raise  a  suffi- 
ciency of  vegetables  to  render  them  in  this  respect 
independent  of  other  resources. 

On  the  entrance  of  a  force  into  a  town  or  ciiy  for 
the  purpose  of  holding  it  in  military  occupation,  the 
first  duty  is  to  select  suitable  buildings  and  positions 
for  accommodation  of  the  troops,  and  for  hospital 
purposes.  Then  to  apportion  buildings  for  guards, 
privies,  stores,  cook  houses,  out  offices,  and  the 
various  other  purposes  incidental  to  an  army. 

In  all  these,  the  responsible  medical  officer  should 
be  guided,  in  so  far  as  military  requirements  permit, 
by  a  just  view  of  their  respective  bearings  upon  the 
health,  and  consequently  tibe  efficiency  of  the  whole. 

It  should  be  considered  with  reference  to  the  efficien- 
cy^ of  the  force,  and  readiness  with  which  particular 
portions  of  it  might  have  to  act  upon  the  defensive,  or 
to  take  the  field,  whether  sick  ought  to  be  treated  in  re- 
gimental, or  in  hospitals  formed  upon  the  general  plan. 

Much  will  also  depend  upon  the  circumstances 
as  to  whether  the  force  is  concentrated  or  distributed 
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at  distances  throughout  the  town.  And  very  much 
will  depend  upon  the  town  under  occupation  being 
in  a  civilised  or  barbarous  country ;  the  nature  of  the 
buildings,  and  of  the  available  appliances  for  sick 
being  vastly  different  in  the  two  cases. 

Under  no  circumstances  however,  should  it  be  for^ 
gotten  that  it  mav  become  necessary  at  any  time  to 
move  the  sick  eitner  onwards  or  towards  the  basis 
of  operations :  and  therefore  the  establishments 
must  be  ever  held  ready,  and  arrangements  complete 
with  this  view ;  whether  it  may  have  to  be  effected 
by  land  transport  or  by  water. 

The  greatest  vigilance  is  necessary  to  prevent  the 
troops  being  infected  by  disease  from  the  populace, 
whether  in  the  form  of  exanthemata,  typhus,  or 
typhoid  fever,  ophthaknia,  or  venereal. 

It  is  well  known  that  during  the  Peninsular  War, 
not  only  our  soldiers,  but  our  officers  ran  serious  risk 
of  being  rendered  inefficient  by  the  systematic 
attempts  made  towards  their  infection  by  the  latter 
disease.  Whatever  ideas  or  opinions  may  be  enter- 
tained in  the  United  Kingdom  regarding  the  propriety 
or  otherwise  of  applying  quarantine  measures  to  vene- 
real disease,  it  is  clear  that  in  the  case  of  an  army 
in  the  field,  or  in  military  occupation  of  a  ciiy,  our 
only  consideration  comes  to  be  expediency,  and  the 
efficiency  of  that  army.  Hence,  the  same  strict  sur- 
veillance over  this  source  of  weakness  should  be 
observed  by  the  officers,  both  medical  and  military,  as 
against  all  other  matters  that  tend  to  impair  its 
efficiency. 

Besieged. — ^In  the  case  of  a  force  besieged  in  a  town 
by  an  uncivilised  race,  who  know  not ;  or  at  least  do  not 
practice  the  laws  of  humanity  towards  the  disabled, 
the  hardships  and  dangers  become  greater  than  when 
the  enemy  is  civilised, — ^inasmuch  as  while  in  the  one 
case,  the  buildings  occupied  as  hospitals  are  always 
spared :  in  the  other,  they  are  ahnost  invariably,  if 
ascertained,  made  the  object  of  special  attack. 
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The  circumstances  of  the  British  forces  besieged 
for  a  period  of  three  mouths  or  more  iu  the  citiadel  of 
Luckuow,  form  a  good  illustration  of  this.  That 
force  had  with  daily  decreasing  numbers  to  perform 
every  kind  of  duty ;  and  every  individual  in  it,  male 
and  female,  had  to  perform  a  certain  amoimt  of  work 
for  the  safety  of  the  whole. 

Fortunate  it  is,  that  in  times  of  great  difficulty 
such  as  that  occasion  was,  all  classes  of  British  gladly 
submit  to  a  system  formed  with  the  view  to  the  benefit 
of  all :  and  should  a  body  of  our  troops  be  again  placed 
as  they  then  were,  it  is  to  be  hoped  the  same  devotion 
which  was  then  shewn  by  every  person,  may  be  again 
evinced. 

The  building  or  part  of  a  building  least  exposed  to 
fire,  should  be  selected  for  a  hospital ;  relays  of  persons 
told  off  to  collect  the  wounded ;  to  cook — ^wash — attend 
to  conservancy,  carry  on  the  work  in  the  wards,  and 
so  on.  The  burial  of  the  dead  must  be  carefully 
attended  to,  and  means  taken  to  protect  the  wells 
from  pollution,  and  from  becoming  e^iausted ;  and  to 
collect  water  whenever  practicable. 

In  fact,  such  measures  must  be  taken  as  the  cir- 
cumstances of  the  case  permit,  and  the  ingenuity  of 
the  responsible  officers  dictate ;  the  one  great  point  to  ^ 
be  held  in  view,  being  the  determined  continuance  of - 
tiie  defence. 

The  medical  arrangements  for  an  army  in  a  besieged  . 
town,  like  all  other  arrangements  must  depend  upon 
the  resources  of  the  place,  the  circumstances  of  the 
time, — and  the  tact  of  the  officers  concerned  in  turn- 
ing these  to  advantage.  It  is  impossible  to  give 
more  than  a  very  general  view  of  what  measures  are 
under  such  circumstances  the  best. 

For  an  army  besieged  in  a  town,  situated  in  a  civilised 
country,  the  experiences  of  the  Peninsular  War  hold 
good.  They  may  be  thus  epitomised.  Place  the  sick 
and  wounded  in  large  buildings  that  are  easily  discern- 
ible ;  distinguish  these  by  a  black  flag  by  day»  and 
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reflecting  lanterns  at  night,  so  that  the  place  may  be 
distinguished  by  the  enemy. 

In  regard  to  supplies,  if  there  has  been  time  to 
bring  with  the  force  those  belonging  to  it,  these  must 
be  husbanded.  It  has  been  suggested  that  with  a 
view  to  save  grain  and  forage,  all  spare  animals 
should  be  killed  and  salted.  If  the  siege  promises 
to  be  protracted,  gardens  should  be  sown,  so  as  to 
enable  the  troops  to  have  green  vegetables.  And 
it  is  clear  that  for  all  other  requirements,  the  town 
itself  must  be  looked  to,  especially  for  such  as  clothing, 
bedding,  and  the  usual  requirements  of  men  sick  and 
in  health. 

The  same  sanitary  principles  which  are  applicable 
to  barracks,  should,  as  far  as  possible,  be  adopted 
in  regard  to  troops  in  besieged  town,  it  being  at  the 
same  time  apparent  tbat  the  various  resources  must, 
as  far  as  practicable,  be  taken  advantage  of. 

During  an  assault. — Dr.  Millingen  recommends 
that  in  the  event  of  a  breach  being  made  by  the  enemy, 
and  an  assault  be  imminent,  the  medical  officers  and 
hospital  corps  should  assemble  near  the  point  of 
attack,  with  their  means  of  transport;  and  with 
torches,  if  at  night.  Under  such  circumstances,  it 
does  not  appear  possible  to  give  more  definite  direc- 
tions in  regard  to  succour  to  the  wounded,  than  to 
remark  that  the  best  must  be  done  for  them  that  is 
practicable  in  such  an  emergency.  They  must,  as  a 
matter  of  course,  be  removed  as  speedily  as  possible 
to  the  hospitals,  but  as  is  well  remarked  by  the 
author  just  quoted  "the  situation  of  the  wounded 
in  an  assault  is  most  melancholy,  heaped  up  with 
dead,  amongst  dirt  and  ruins,  frequently  wet  through 
from  cossing  the  ditches, — and  most  severely  injured." 

During  a  retreat. — Dr.  Millingen's  directions  are 
that  the  sick  and  wounded  should  precede  the  army  by 
twenty  four  hours,  and  that  convoys  should  not  halt 
so  as  to  clash  with  the  movements  of  troops.  He 
observes  that  where  roads  are  good,  a  spring  waggon 
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and  two  long  carts  should  move  on  between  tiie  rear 
goard  and  rear  of  the  column ;  and  in  a  foot  not^ 
makes  a  suggestion,  which  in  the  present  day  strikes 
the  reader  as  very  peculiar. 

''  It  has  often  struck  me/'  he  observes,  "  that  if  a 
small  pad  was  fixed  to  the  valise  and  crupper  of  the 
light  cavalry,  sufficiently  large  to  enable  a  man  to  sit 
upon  it,  they  not  only  could  move  with  rapidity  bodies 
of  rifle  men,  to  cover  a  retreat,  but  could  also  bear 
away  mth  them  many  a  wounded  soldier.  I  believe 
this  was  the  plan  adopted  by  the  first  Yoltigeurs  in 
the  French  army,  who  in  addition  to  their  pieces, 
carried  a  pole  which  enabled  them  to  vault  behind  the 
light  horse  when  pressed  by  the  enemy's  advance" ! 

In  organizing  the  medical  arrangements  for  a  retreat, 
reference  must  be  had  to  the  nature  of  the  country, 
and  also  to  the  probability  of  the  enemy  making  an 
attack  from  the  flank.  The  plan  recommend^  by 
Dr  Millingen  is  excellent,  so  far  as  it  goes ;  but  in 
addition  to  the  measures  he  recommends,  it  is  neces- 
sary to  provide  for  regimental  estabUshments. 

All  those,  not  immediately  required  by  particular 
corps,  should  be  collected :  and  with  the  heavy  baggage 
placed  in  such  a  part  of  the  line,  as  that  about  one- 
half  the  force  shall  be  in  front,  and  one-half  in  rear ; 
sufficient  transport  being  with  the  rear  guard  to  bring 
up  stragglers  or  men  who  may  become  non-effective. 
It  may  be  observed  in  this  place  that  for  some  days 
before  the  retreai  from  Burgos  began,  it  was  apparent 
to  Sir  James  McGrigor,  as  it  was  indeed,  to  all  other 
officers  of  intelligence,  that  a  retrograde  movement  was 
inevitable.  He  therefore,  got  from  the  commissary 
general  all  the  carts  and  mules  that  came  up  with 
provisions  for  the  army,  and  in  them  sent  back  to 
Valadolid  every  man  who  could  bear  transport  to 
that  place.  The  hospital  there  being  speedily  filled, 
carts  and  mules,  as  weU  as  other  conveyance,  were  daily 
employed  in  moving  the  sick  and  wounded  to  Sala- 
manca, and  from  the  latter  place  to  Ciudad  Bodrigo, 
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thence  to  the  Pise  hospital  building,  previously  erected 
near  the  Douro, — ^whence  they  were  finally  sent  to 
Oporto,  and  thence  embarked  for  England. 

In  India,  where  the  bearers  with  doolies  can  run 
along  side  the  column,  they  should  be  upon  the 
"reverse"  flank  :  in  that  country  however,  whenever 
a  retrograde  movement  is  made,  it  is  usually  under- 
taken for  strategic  purposes  ;  and  is  of  inconsiderable 
extent. 

On  the  occasion  of  a  retreat  before  a  pursuing 
enemy,  the  question  assumes  an  aspect  of  terrible  im- 
portance, and  especially  if  that  enemy  be  uncivilized. 
In  such  a  case,  a  plan  similar  to  that  adopted  in 
India,  as  already  mentioned  is  the  only  feasible  one ; 
for  the  helpless  must  be  taken  care  of  to  the  utmost. 
In  civilized  nations  however,  it  is  to  be  hoped  that 
the  result  of  the  late  International  Congress  wiU,  in 
all  ftiture  wars,  render  the  sick  and  the  woimded 
secure  from  the  horrors  to  which  in  bye-gone  times 
they  were  exposed  during  a  retreat;  and  that  as 
ahnost  all  civilized  nations  have  agreed  to  consider 
the  sipk  and  wounded  neutral,  those  of  a  discomfited 
or  retreating  army  may,  it  is  believed,  together  with 
their  medical  officers, — or  rather  a  portion  of  them, 
and  their  attendants — ^be  safely  allowed  to  fall  into 
the  hands  of  the  enemy.  For  the  reasons  already 
stated  in  this  chapter  however,  doubts  are  entertained 
as  to  the  full  success  of  such  a  scheme. 
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CHAPTER    XIV. 

FIELD  ARRANGEMENTS  IN  FRANCE. 


Prior  to  the  time  of  Larrev — Inadequacy  of  ambulancefii  alone — 
The  BjBtem — Ambulances — Allowance  of  officers — Advancing 
— Ambulance  volante — In  action — Wounded — Depdt  d'ambu- 
lance — Establishment — Arrangements — Voitare  d' evacuation 
— Routine — Canteens— Field  companion — Extra  stores — Horse 
furniture — Field  equipment — Extra  ambulance — Reserve — 
Provision  for  sick — Proportion  of  sick — Proportion  of  medical 
establishment. 

Peior  to  the  time  op  Larret. — Before  the  time  of 
Laxrey,  the  ambulances  employed  in  the  French  army 
had,  during  a  battle,  to  remain  about  a  league  from  the 
front,  while  the  wounded  had  to  be  left  upon  the 
field  until  after  the  combat. 

He  however,  in  the  words  of  his  biographer, 
depressed  and  mournful  at  the  privations  to  which  the 
wounded  were  thus  exposed,  introduced  the  ambu* 
lances  volantes. 

According  to  him  the  cadre  of  persons  attached  to 
it  was  340  individuals.  To  each  division  there  were 
12  light  carriages,  and  4  heavy.  These  carriages  of 
two  and  four  wheels,  on  ea^y  springs,  were  furnished 
with  matrasses  for  the  wounded,  for  whom  during  an 
action,  they  were  to  seek  upon  the  field. 

So  great  an  interest  did  the  Emperor  Napoleon 
take  in  these  ambulances,  that  he  caused  them  to 
manoeuvre  before  him,  and  spoke  of  them  as  one  of 
the  most  happy  conceptions  of  the  age. 

iNADEqUACY  OP  AMBULANCES  ALONE. That  theSC 

ambulances,  however  excellent,  as  no  doubt  they 
were,  did  not  in  the  idea  of  their  inventor  supersede 
the  necessity  of  taking  advantage  of  other  means  that 
might  be  available,  is  apparent  from  the  fact  that  the 


(    229    ) 

little  cars  of  Biscay  were  utilized  by  the  anny  in 
Spain. — ^these  being  not  only  very  light,  but  well 
adapted  for  bad  roads  and  mountainous  defiles. 

The  system. — ^At  present,  the  ambulance  system  is 
represented  during  a  campaign  by  (1.)  Ambulances, — 
(2.)  Temporary  hospitals — and  (3.) — Convalescent 
depdts. 

Ambulances. — Ambulances  are  organized  hospitals 
intended  to  follow  the  troops  in  all  their  movements, 
being  divided  during  an  action  into  a  moveable 
ambulance  and  a  dep6t.  They  should  convey  articles 
of  dressing,  comfort,  medicines,  instruments,  and 
appliances. 

Each  ambulance  is  for  the  most  part  supplied  with 
such  articles  of  bedding  and  clothing  as  are  likely  to 
be  required ;  such  as  a  matrass,  pillow,  coverlet,  three 
sheets  and  three  caps,  for  each  person  it  is  intended 
to  accommodate ;  one-tenth  the  accommodation  of  the 
whole  being  set  apart  for  officers. 

The  ambulance  for  each  division  of  cavalry  con- 
sists of  (1.)  Its  own  medical  officers.  (2.)  Three 
officers  of  "  Administration."  (3.)  Twelve  orderlies, 
whose  duty  it  is  to  render  aid  whenever  neces- 
sary. 

Por  a  division  of  infantry  the  allowance  is  6  medi- 
cal officers,  3  dispensers,  5  officers  of  the  purveyor's 
department,  and  17  orderHes. 

Cutler. — ^To  each  ambulance  is  a  cutler,  under  the 
orders  of  the  principal  medical  officer. 

In  these  ambulances,  the  establishment  of  which 
is  instituted  with  reference  to  the  number  of  sick  and 
wounded  that  may  be  anticipated  to  occur,  the  sys- 
tem of  management  is  precisely  that  of  the  permanent 
hospitals,  with  the  single  exception  of  dieting  the  sick. 

Advancing. — With  an  advancing  army,  it  becomes 
necessary  that  day  by  day  a  basis  of  operation  for  the 
ambulance  be  established :  but  in  this,  much  must 
depend  upon  the  nature  of  the  service  in  which  the 
force  is  engaged. 
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Ambulance  volante. — ^The  portion  of  the  establish- 
ment  intended  specially  for  service  during  action,  is 
the  ambulance  volante ;  this  consists  of  two  demi- 
sections.  With  the  first  demi-section  should  be  the 
principal  medical  officer  of  the  division.  1,  medical 
officer.  1.  Purveyor  and  5  orderlies.  With  the 
second  demi-section,  one  surgeon,  one  superintendent 
of  orderlies,  and  5  orderlies. 

Each  of  these,  consists  of  an  ambulance  conveyance, 
properly  fitted  up  as  already  described,  with  bedding, 
clothing,  medical  comforts  according  to  a  regulated 
scale,  and  with  litters  for  the  conveyance  of  eight 
wounded  men.  In  case  however,  of  the  coimtry  not 
being  adapted  for  wheeled  conveyance,  it  is  intended 
that  panniers  from  the  ambulance  shall  be  given  in 
charge  of  an  orderly — ^the  panniers  secured  upon  a 
transport  mule,  and  the  orderly  mounted  upon  one 
of  the  horses  of  the  ambulance. 

In  action. — During  the  progress  of  a  battle,  these 
flying  ambulances  are  established  as  close  as  possible 
to  the  line  of  action,  in  the  best  position  available, — 
or  better  still,  in  a  large  building,  where  an  abundant 
supply  of  water  is  procurable ;  the  place  selected  being 
distinguished  by  a  red  flag. 

From  this  point  the  officier  d'administration  keeps 
in  view  the  most  advantageous  manner  of  disposing  of 
the  carriages:  and  apportions  the  orderlies  in  the 
manner  best  calculated  to  ensure  prompt  attention  to 
the  wounded. 

Wounded. — ^The  less  severely  wounded  are  attended 
in  the  first  instance,  by  the  regimental  medical  officers. 
They  are  then  either  detained  with  their  regiments,  or 
sent  by  conveyances  for  the  purpose,  viz,,  voitures  d  e- 
vacuation,  either  direct  to  the  depM  d'ambulance,  or 
to  a  hospital. 

Depot  d'ambulance. — ^The  other  portion  of  the 
active  section  is  formed  into  a  depdt  d'ambu- 
lance to  which  the  wounded  are  directed  to  be 
brought. 
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The  establishment  of  each  dep6t  d'ambulance  con« 
sists  of  1  P.  M.  0.,  4  medical  officers,  1  Purveyor,  2 
ward  masters,  1 0  orderlies.  Of  materiel  it  consists  of  1 
ambulance  waggon,  containing  all  presumed  require- 
ments of  surgical  appliances  ;  30  matrasses ;  30  stretch- 
ers; 60  coverlets;  10  sets  of  "furniture  complete;" 
wiiJi  bedsteads,  10  litters,  12  spring  carriages  for 
conveyance  of  wounded,  instruments,  appliances, 
medicines  and  utensils. 

Arrangements. — On  the  arrival  of  wounded  at  the 
dep6t  d  ambulance,  a  medical  officer  and  a  purveyor 
take  care  in  concert  to  ensure  every  assistance  being 
given  to  them.  After  the  first  dressing,  those  who  are 
fit  for  removal,  are  sent  to  the  nearest  civil  or  military 
hospital,  those  only  who  cannot  be  removed,  are 
permitted  to  remain  with  the  depdt  d'  ambulance. 

VoiTURE  n'EVACUATiON.-Toeachvoiture  d'evacuation 
is  attached  an  intelligent  orderly,  capable  of  attending 
upon  any  accident  that  may  happen  during  the  journey. 
He  is  furnished  with  a  statement  of  the  number  of  the 
cases,  and  of  the  articles  that  may  be  needed  on  the  way. 

Accompanying  each  woimded  man  is  a  statement 
of  his  case,  the  operation  performed,  &c.  This  is 
given  to  the  Purveyor  and  the  medical  officer  taking 
him  in  charge. 

Routine. — When  the  ambulance  moves,  the  Brigade 
Major,  or  in  his  absence  the  Purveyor  in  Chief  gives 
to  the  Adjutant  General  and  Quarter  Master  General 
of  the  division,  notice  of  whither  it  has  gone,  and 
whence  it  has  moved. 

In  cases  of  urgency,  applications  are  addressed  direct 
bj  the  Purveyor  or  chief  of  the  service,  to  the  ambulance 
of  division ;  or  to  the  nearest  military  hospital  as  may 
be  most  convenient. 

Canteens. — On  entering  upon  a  campaign,  each 
regiment  is  provided  with  regimental  "  canteens''  in 
proportion  of  one  pair  to  each,  or  for  two  squadrons. 
These  canteens  are  carried  by  a  mule. 

Field  companion. — ^Each  battaUon  has  with  it 
a    case   with  lock  and  cover.     This   contains   field 
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instramentB  and  dressings.  In  it  is  also  a  small  tin 
case  divided  into  compartments ;  eacli  compartment 
containing  such  medicines,  instruments  and  dressings, 
as  are  most  likely  to  be  required  on  the  field. 

This  seems  to  be  similar  to  the  "  Field  companion" 
used  in  the  British  service,  and  like  it,  is  carried  during 
action  by  an  orderly. 

Extra  stores. — ^With  a  view  to  make  provision 
for  all  requirements  of  an  unusual  nature,  the  follow- 
ing  quantities  of  the  articles  named,  were  supplied 
to  the  French  army  in  the  Crimea ;  the  strengtii  of 
that  army  being,  say  45,000,  namely : 

Flannel  waistcoats 

Hoods  {a  Capuchin) 

Woollen  gloves 

Gaiters,  woollen  and  sheep-skin 

Half  gaiters,  ( Gachias) 

Sheep-skin  cloaks 

Cotton  shirts  . . . 

Shoes,  pairs     ... 

Leather  gloves 

Cloth  gaiters  ... 

Boots  (ankle)  ... 

Boots 

Drawers,  pairs 

Horse  Furniture. — In  addition  to  the  above, 
there  was  a  full  supply  of  all  articles  necessary  for 
grooming  and  taking  care  of  the  horses  belonging  to 
the  expedition. 

Field  equipment. — Of  field  equipment  there  were 
sent  the  following,  namely : — 

Sacs  tente  d'abri  ...  ...     160,000 


•  •• 


•  •• 


1,37000 

70,000 

70,030 

70,000 

70,000 

15,000 

280,000 

290,000 

24,000 

25,000 

6,500 

24,000 

21,000 


Coverlets 

Tents  of  various  kinds 
Laj^e  flag^ons 
Small  flaggons 
Wooden  bowls 


215,000 

8,000 

40,000 

150,000 
43,000 
43.000 


Sauce-pans 

Extra  ambclancks  supplied. — It  was  also  deemed 
advisable  to  supply  canteens  d'ambulance  for  12,000 
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men,  independent  of  the  45  regimental  ones  :  that  is, 
in  faot,  a  reserve  over  and  above  the  ordinary  one, 
equal  to  one^-fourth. 

Beservk. — To  meet  all  requirements  that  may  be 

looked  for  as  probable,  there  should  be  a  reserve  of 

ambulances  equal  to  the  total  reserves  for  each  corps. 

Provision  for  sick. — The  means  of  providing  for 

the  sick  and  wounded   on  the  campaign,  that  were 

embarked  with  the  French  army  for  tiie  Crimea,  were 

as  follows,  namely  : —  Sick . 

12  moveable  hospitals  for  500  sick,  each  ...     6,000 

1  dep6t  hospital  for  1,000     ...  ...     1 ,000 

In  reserve,  complete,  for  7 5 0 . . .  ...        750 

Independent  of  a  dep6t  hospital,  there  ^  ^  ^^ 

was  ready  means  for  500  . . .  j 

Total  sick  provided  for  ...     8,500 

That  is,  for  about  25  per  cent,  of  the  whole,  a  pro- 
portion which  large  as  it  was,  now  appears  too  limited. 

Proportion  of  ambulance. — ^Let  us  take  an 
ambulance  for  8  corps ;  each  corps  composed  of  2 
infantry  and  2  cavaliy  divisions,  the  carriages  required 
would  be  as  follows  : — 

Ist  Infantry  division        ...  ...     5  Carriages. 

1st  Cavalry  division        2 

^ncl       „  „  ...  . . .     ^         „ 


Total  for  1st  corps  ...  14 

The  double  for  the  2  other  corps ...  28 
Half  of  these  two  quantities  as  a 

reserve  for  the  3  corps 21 

The  half  of  which  last  will  be  the 

reserve  at  Head  Quarters         ...  10 

Total  for  the  3  corps        ...  73 


99 
99 

9> 

99 


£    £ 
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Proportion     or    kedical     bstablisrment. — ^The 


French    medical     establishment    is 
For  an  army  of  10,000   men     5,000 
Senior  med.  off.      1  ...       1 


Senior  dispenser    1 
Surgeons,  staff       4 
Asst.  Surgeons    10 
Officier  d'adminis- 
tration  ...     1 

Adjutant    ditto   6 
i  «  f  Sergts.  ...     6 
^ ;!  j  Corporals       8 
(.Privates...  90 


Totals  ...  127 


1 
2 
6 

1 
8 
4 
4 
65 


77 


as     follows  : — 
and     1,000. 
0 
0 


23 


•  •  • 


28 
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CHAPTER  XV. 

MEDICAL  ARRANGEMENTS  FOR  THE 

WAR  IN  CHINA. 


Preparations — Strength  of  the  force — Coolies — Doolies — Stretchers 
—  Boats  for  canals  and  rivers. 

Huts— Cases  of  comforts — The  weakly  left — Increased  scale  of 
rations — Landing  at  Talienwhan — Landing  at  Pehtang  — 
Hospital  ships — Their  proportion — Advance — Proceed  inland  — 
Alum — A  general  hospital — Field  equipment  per  man — At 
Pekin — Occupation  of  Tientsin. 

Conclusions  drawn  from  experience. 

China — ^Arrangements  for. — Among  some  of  the 
most  valuable  arrangements  entered  into,  and  supplies 
issued  for  the  expedition  which  left  England  for  China 
in  1859,  were  the  following,  viz. — 

1.  Tents  and  marquees  for  officers  and  men. 

2.  Flannel  clothing  and  woollen  socks,  knee-bootn, 
water-proof  cloaks,  and  sheets. 

8.  Lime  juice,  preserved  meat,  beef  slightly  salted, 
preserved  potatoes  and  other  vegetables  :  ale,  porter, 
rum  :  coffee,  roasted  and  ready  ground  :  meat,  flour, 
ovens,  and  bakers.  When  meat  was  poor,  larger 
quantities  were  sanctioned  as  issue. 

4.  Quinine  wine. 

5.  One  day's  ration  only  of  food  to  be  issued,  if 
possible. 

6.  That  men  have  breakfast,  or  hot  coffee  before 
beginning  a  march. 

7.  Soyers'  camp  kitchen  supplied. 

8.  Iron  store  houses  sent  out. 

9.  Boxes  not  to  weigh  more  than  lbs.  100,  each. 

10.  Spare   cacolets   and  litters    (100  each,)  pack- 
saddles,  bridles,  &c. 

11.  A  large  supply  of  disinfectants  was  sent  out. 
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Strbngth  of  the  force. — ^The  entire  force  including 
marines  amounted;  to  British,  12,000:  natives  of 
India  as  troops,  8,425 ;  natives  of  India,  as  camp 
followers,  2,600  ;  Chinese  coolies,  2,800 ;  total  25,833. 
One  regiment,  (87tli)  =  about  800  men,  2  batteries  of 
artillery  =  160,  and  3  black  corps  =  2,400,  were  left 
behind^  For  the  expedition,  there  were  employed 
95,000  tons  of  shipping. 

Coolies. — To  each  regiment  proceeding  on  service, 
400  native  Chinese  coolies  were  attached,  for  the  pur< 
pose  of  conveying  equipment  and  hospital  establish- 
ment. They  were  superintended  by  an  officer,  two  ser- 
geants, and  thirty  old  soldiers.  Twelve  native  phy- 
sicians were  enterteined  for  them. 

Doolies. — Six  hundred  doolies  were  made  up  at 
Hong-Kong.  The  Indian  pattern  ones  weighed  lbs. 
130^ :  but  the  new  ones  made  on  the  spot  were  only 
lbs.  58,  and  could  be  carried  by  two  men. 

Stretchers. — Stretchers  were  made  with  a  moveaWe 
top  so  as  to  afford  shade  from  the  sun.  These 
stretchers  when  not  in  use,  could  be  folded  up,  together 
with  the  pole. 

Boats  fob:  canals  and  rivers.— For  transport  by 
canals  and  rivers,  gunboats  and  flat-bottomed  boate 
of  different  kinds  were  used. 

Huts.— A  supply  of  Manilla  huts  was  obtained, 
and  held  ready  at  Hong-Kong,  for  sick  or  wounded 
who  might  be  sent  from  the  front. 

Cases  op  comforts. — Assorted  cases  of  comforts, 
were  sent  to  individual  regiments,  and  a  similar 
arrangement  might  with  advantage  have  been  made 
with  regard  to  medicines. 

Weakly  left. — Before  advancing  from  Hong-Kong, 
all  sick  and  weakly  men  were  left  behind. 

Increased  scale  of  rations. — ^The  men  who  went 
to  the  front  were  put  upon  an  improved  scale  of 
rations,  and  provided  with  lime  juice. 

Landing  at  Talienwhan. — The  force  landed  for  a 
time  at  Talienwhan,  in  order  that  its  organization 
might  be   tested.    On  its  re-embarking,   there  being 
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no  houses  fit  for  hospital  purposes,  a  ship  was  therefore 
oonverted  into  a  floating  one,  and  occupied  at  once. 
Hospital  marquees  were  also  pitched,  and  a  hospital 
established  on  shore. 

Landing  at  P£HTANG.*--«On  first  landing  at  Feh- 
tan£r,  a  small  steamer  was  made  use  of  to  oonyey  the 
Bick  from  Bhare  to  the  hoepilal  ships.  ^ 

Hospital  ships— /thbiu  peopo&tion. — ^The  hospital 
ships  were  for  the  British  "  Mauritius''  and  "  Mel- 
bourne." •'  Sir  WiUiam  Peel"  and  ^'Lancashire  Witch." 

For  natives  and  followers,  there  were  four  additional 
vessels  fitted  up  for  hospital  purposes,  t.  e.  :-One 
vessel  for  every  4000  British.  One  for  every  8000 
Asiatics  (Indian  and  Chinese)  or  say,  in  brief,  one  for 
each  division. 

Advance. — On  the  advance  inland  firom  Pehtang, 
the  men  had  with  them  3  days'  salt  provisions.  A  small 
hospital  was  left  with  other  stores  under  a  guard,  to 
receive  sick  from  the  front.  Li  their  operations 
through  mud  and  wet,  the  troops  having  to  bivouac ; 
a  midbight  meal  of  cofiee  and  bread,  or  of  tea 
was  given  :  and  at  night  an  exira  glaas  of  grog. 

That  the  regimental  and  perhaps  divisional  hospi- 
t^  a^mpanild  the  force,  ^pe^  from  the  fa^rt  of 
the  wounded  in  the  first  a^jtion  fought,  having  been 
immediately  attended  to. 

The  next  advance  was  made  by  means  of  gun  boats 
up  the  Peiho  Eiver ;  sick  and  wounded  to  the  number 
of  about  200  being  first  sent  to  the  Hospital  ships, 
a  basis  of  operation  was  at  the  same  time  made  of  the 
captured  forts. 

Proceed  inland. — The  body  of  the  force  then 
marched  inland ;  each  man  carrying  his  knapsack ; 
except  those  of  one  division  whose  knapsacks  were  sent 
by  the  gun  boats. 

Alum. — ^Alum  was  freely  used  to  clarifiy  the  water 
obtained  only  from  the  river. 

A  General  Ho8PiTAL.-^A.general  hospital  was  formed 
at  Tientsin  prior  to  the  first  advance  from  that  place. 
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Field  bquipmbnt  per  man. — Each  man  had  now 
a  blanket  and  a  great  coat,  wore  a  flannel  shirt  and 
a  cholera  belt. 

At  Fekin. — On  reaching  the  capital,  temples  and 
empty  barracks  were  occupied  by  the  troops.  Sick 
were  thence  sent  down  by  river  in  native  boats,  to 
Tientsin :  and  by  gun  boats  from  the  latter  place  to  the 
ships.  The  short  land  journey,  7  miles  to  the  boats, 
was  performed  by  means  of  doolies,  cacolets,  and  carts. 

Occupation  op  Tientsin. — ^The  army  of  8,000  des- 
tined subsequently  to  occupy  Tientsin  was  first  care- 
Ailly  weeded  of  sick  and  weakly :  houses  and  public 
buildings  were  then  taken  up  for  it. 

The  conclusions  arrived  at  by  Dr.  Muir,  c.  b., 
from  the  experience  of  the  war  in  China,  may  be  briefly 
enumerated  thus : — 

1.  That  in  a  campaign,  the  regimental  and  the 
general  hospital  system  must  be  both  worked. 

2.  That  a  certain  proportion  of  ships  for  the  sick 
must  be  employed. 

3.  That  the  transport  should  be  under  an  indepen- 
dent officer  of  rank  ;  that  the  ordinary  allowance  should 
be  given  to  each  department,  and  that  the  baggage 
waggons  might  be  so  designed,  as  to  suit  this  purpose, 
and  also  that  of  an  ambulajice. 

4.  He  thinks  hospital  ships  should  be  more 
imder  military,  and  less  under  naval  command  then 
they  are. 

5.  That  the  dooly  or  litter  form  the  best  trans- 
port (when  human  labour  can  be  made  use  of). 

6.  That  the  new  panniers,  convertible  into  an  oper- 
ating table  are  excellent. 

7.  That  the  field  companions  are  invaluable. 

8.  That  medicines  and  comforts  should  be  put 
up  for  the  field  in  assorted  packages. 

.    9.     That  the   new  scale   of  hospital  diets   is  too 
complicated  for  use  on  service. 

10.  That  flannel  clothing  is  best  suited  for 
service. 
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1 1 .  That  quinine  as  a  prophylactic,  has  not  yet 
been  tried  so  na  to  give  reliable  results. 

12.  1:1  e  thinks  the  present  scale  of  supplies  too 
large.  But  it  should  be  borne  in  mind,  that  the  China 
campaign  was  short,  that  it  took  place  in  the  most 
favorable  portion  of  the  year,  and  that  in  no  action  were 
the  casualties  numerous.  He  remarks  however,  that 
the  medical  comforts  are  needlessly  varied. 

13.  He  states  that  medical  stores  of  all  kinds  sent 
from  England,  whether  addressed  to  the  military  store 
or  purveyor's  department,  should  be  kept  separate 
from  the  heavier  mumtions  of  war. 

14.  That  much  of  the  field  equipment :  as  for 
instance  bedsteads,  might  be  much  ligther  than  they 
are. 

15.  That  medicine  chests  are  an  encumbrance, 
and  should  be  lefb  behind. 

16.  Cork  mattrasses  and  water-proof  covers  do  not 
answer  in  hot  climates. 
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CHAPTER  XVI. 

FIELD  AfiEANGEMENTS  IN  WESTEfiN 

AFEICA. 


In  1848 — Transport  for  8ick^7anoe8 — Yillftges  as  halting  places 

— Bowers — Fresh  water. 
In   1864 — Provisions —  Medical  officers — Diet —  Dr.    Qardiner's 

account. 

West  coast  op  Africa. — In  conducting  the  medical 
administration  connected  with  a  force  operating 
near  the  coast  line  of  a  densely  wooded  and  almost 
pathless  country,  such  as  is  the  west  coast  of  Africa, 
it  is  evident  tiiat  the  measures  necessary  are  very 
different  in  their  nature  from  what  would  be  applicable 
to  an  open  country,  intersected  by  numerous  well- 
made  roads  and  other  means  of  communication. 

In  1848. — It  may  be  well  to  note  the  nature  of  the 
arrangements  actually  adopted  on  an  expedition  along 
the  coast  of  Ghiinea  in  1848.  On  that  occasion,  a 
force  was  quickly  got  together,  and  taken  along  the 
coast  to  a  distance  of  upwards  of  100  miles.  It  was 
necessary  to  charter  a  vessel  for  conveyance  of  warlike 
and  commissariat  stores,  as  well  as  for  that  of  fresh 
water :  and  as  the  troops  levied  for  the  purpose,  pro- 
ceeded along  the  beach  which  formed  the  only  means 
of  communication,  this  vessel  kept  in  the  ofiing,  within 
signaUing  distence. 

Tbanspobt  fob  sick. — ^The  means  of  carnage  for  sick 
that  were  provided,  consisted  of  hammocks  slung  upon 
poles;  each  end  of  tiie  pole  being  supported  on  the  head 
of  a  bearer :  the  contrivance  itself  similar  to  what  in 
India  is  called  a  ^'dandy."  No  difficulty  was  experienced 
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in  rigging  up  contrivances  of  this  kind,  as  they  were 
required;  and,  as  in  all  barbarous  countries,  individuals 
of  the  very  people  against  whom  the  expedition  was 
undertaken,  were  readily  obtained  on  hire  to  give  us 
every  assistance. 

Canoes. — At  some  parts  of  our  route,  the  bush 
extended  to  the  sea  beach — so  thick  that  a  road  through 
it  had  to  be  cut  to  enable  us  to  continue  our  progress  : 
at  others,  rivers  of  large  size  interrupted  the  advance, 
as  for  example,  the  Encobra  near  Axim.  Here  a  num- 
ber of  canoes,  that  had  been  provided  beforehand 
^md  taken  in  tow  by  the  vessel,  came  towards  us  by 
the  mouth  of  the  stream,  and  enabled  us  to  cross. 

Villages  as  halting  places. — As  village  after 
village  was  reached,  the  inhabitants  fled, — leaving  us 
in  possession  :  and  here  temporary  halte.  were  made  ; 
OUT  own  commissariat  being  considerably  replenished 
by  supplies  obtained  on  the  spot. 

Bowers. — ^Tents  were  not  required  under  such 
circumstances :  only  on  one  occasion  was  artificial 
shelter  needed,  and  a  few  hours  sufficed  to  enable 
the  natives  to  run  up  bowers  of  branches  and  grass, 
to  protect  them  from  the  elements. 

tlndoubtedly  the  greatest  want  was  that  of  fresh 
water ;  for  only  at  a  few  and  distant  points  could  it 
be  obtained.  The  plan  we  adopted  consisted  there- 
fore, in  obtaining  a  supply  from  the  ship  when  forced 
to  do  so,  and  then  tibie  manner  of  sending  it  on  shore 
was  somewhat  rude  :  a  cask  filled  with  it  was  simply 
thrown  from  the  vessel  into  the  sea  while  the  tide 
was  "making,"  It  thus  got  speedily  washed  on 
shore,  and  persons  being  in  waiting  to  receive  it, 
it  usually  arrived  in  safety. 

In  1864- — During  the  operations  undertaken 
against  the  Ashantees  in  1864,  we  learn  that  for  a 
fighting  force  of  about  450  men,  a  transport  corps 
of  about  1,000  strong  was  organized.  These  men 
seem  to  have  conveyed  all  stores  required  by  the 
^ccmibatants.  .  '  .  •       . 
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pROVidiOKs.-**^  far  as  the  scale  of  provisions  giren 
to  the  men  of  the  West  India  regiments  employed 
on  that  occasion  is  concerned,  it  seems  to  hare  been 
liberal :  thus  each  man  had  lb.  1  of  biscuit,  or  lb.  1  of 
flour,  or  lb.  ^  of  rice  ;  lb.  1  of  salted  or  of  fresh  meat, 
or  lb.  f  of  preserved  fresh  beef  without  bone.  Fresh, 
or  preserved  meat  was  issued  every  other  day ; 
the  issue  of  biscuit,  flour,  or  rice  being  varied  as 
often  as  circumstances  would  permit. 

There  is  no  information  available  as  to  the  water 
supply.  This  however,  as  the  force  advanced  inland, 
became  more  satisfactory  than  on  the  former  occasion^ 
it  had  been  on  the  coast. 

Medical  officers. — With  regard  to  the  more 
purely  medical  arrangements  :  it  appears,  that  for  an 
entire  strength  of  1 ,400  troops  there  were  at  all  times 
6  medical  ofiicers,  and  at  times  8  and  12  ;  no  doubt 
the  troops  being  themselves  African,  they  suffered  com« 
]paratively  little,  except  from  the  dracunculus ;  but 
the  proportion  of  the  medical  officers  non-e£Pectivo 
by  sickness,  was  probably  at  no  time  less  than  fifty 
per  cent. 

Diet. — It  seems  that  there  was  on  that  occasion 
no  regular  hospital  diet,  but  that  from  the  medical 
^mforts,  the  sick  obtained  whatever  was  necessary. 
The  purveyor  seems  as  far  as  can  be  gathered,  to 
have  in  this  manner  issued  a  diet  consisting  of 
bread  Ib.l ;  beef  or  mutton  lb.  1 ;  or  fowl  oz.  12;  or  fish 
oz.  12;  tea  oz.  |-;  or  coffee.  1  oz;  sugar  oz.  2; 
Vegetables  oz.  4  ;  rice  oz.  3,  with  pepper,  salt  and  but- 
ter. Thus  it  would  not  appear  that  much  objection 
could  be  taken  to  these  arrangements. 

Dr.  Gardiner's  ACCoinrT. — In  the  Departmental 
Blue  Book  for  1863,  is  a  report  by  assistant  surgeon 
Gardiner,  in  which  that  medical  officer  gives  some 
tidditional  information  regarding  the  recent  expedition 
towards  Ashantee. 

He  in  that  report  mentions,  that  as  regards  trans* 
port«  all  stores  for  the  expedition  had  to  be  arcangad 
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in  paroelfi  of  lbs  60  in  weighty  to  mai>h  them  to  b^ 
carried  upon  the  heads  of  men ;  that  in  some  ca^eg 
hxgev  and  heavier  weights,  slung  upon  a  pole  restiug 
cm  the  heads  of  nativeSi  one  in  &ont,  the  other  behind, 
were  carried :  four  men  were  sometimes  thus  employed^ 
bj  placing  transverse  pieces  of  board  before  and  behind* 

Hammocks  and  bearers  were  supplied  at  the  rat^  of 
fifteen  per  company ;  these  followed  to  pick  up  me^ 
who  were  unable  to  walk.  When  the  sick  increased 
in  numbers,  they  were  sent  to  the  coast  as  fa^t  as 
hammocks  and  men  could  be  procured  for  their  con- 
veyance. It  was  hoped  that  the  riv^r  Prah  itself  could 
be  made  available  for  the  purposes  of  transport,  but 
this  was  found  to  be  impracticable  on  account  of  th^ 
rocky  nature  of  the  bed  of  that  stream. 

The  roads  did  not  always  admit  of  two  persons 
walking  abreast :  they  were  in  fact  mere  forest  paths ; 
the  troops  marched  an  average  distance  of  14  miles  per 
day ;  one  half  the  distance  being  performed  in  the  morn- 
ing, the  other  in  the  evening :  and  so  dense  was  th^ 
forest  through  which  the  route  lay,  that  on  a  village  or 
other  cleared  space  being  reached,  the  light  of  the  sun 
was  felt  to  be  oppressive,'— as  if  a  dark  xoo*»  had  just 
been  left,  and  the  persons  entered  the  dazzling  glare^ 

Before  commencing  the  afternoon  march,  the  men 
received  a  ration  of  grog,  in  which  a  dose  of  quinine 
was  also  given ;  this  was  continued  during  a  week, 
then  left  off  for  eight  or  ten  days,  then  resumed,  and 
so  on. 

The  roads,  when  the  periodical  rains  set  in,  became 
flooded ;  slight  streams  were  converted  into  torrents, 
and  these  were  found  impassable,  until  canoes  had 
been  sent  up  from  the  coast :  the  sick  had  then  to  be 
ferried  over,  two  and  two.  Accommodation  along  the 
line  of  paths  there  was  none ;  drinking  water  was 
scarce,  and  for  two  days  the  men  had  none,  except 
what  they  carried  in  their  own  tins. 

Fresh  vegetables  and  fresh  meat  were  exceedingly 
scarce  and  insufficient,  and  until  towards  the  end  of 
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the  expedition,  the  men  were  not  supplied  with  bread, 
as  there  was  no  bakery  in  operation. 

On  reaching  the  left  bank  of  the  river  Frah,  the 
troops  took  possession  of  huts  that  had  been  already 
erected  for  them ;  they  immediately  set  to  work  to  eat 
down  plaintain  trees  and  forest.  On  the  ground  thus 
cleared,  tentes  d'abria  were  pitched;  these  however^ 
were  found  to  be  unfit  for  permanent  occupation ; 
the  ground  was  damp,  stumps  of  the  plantain  trees 
decomposed,  and  heavy  rain  at  times  fell. 

The  black  soldiers  who  alone  formed  the  expedition, 
began  to  erect  additional  huts;  but  being  unacquainted 
vdth  the  requirements  of  the  country,  these  were 
found  incapable  of  keeping  out  the  heavy  rains 
that  fell. 

The  huts  erected  for  hospital  purposes  were  speedily 
filled,  and  Dr.  Gardiner  states  tiiat  there  was  not 
even  at  Cape  Coast,  equipment  for  more  than  50  sick. 

These  particulars,  in  addition  to  those  already 
given,  will  serve  to  explain  the  great  difficulties  by 
which  the  late  expedition  was  attended ;  and  to  point 
out  to  the  army  medical  officer,  those  against  which 
in  this  part  of  the  world  it  is  necessary  to  make 
provision. 
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CHAPTER  XVII. 

FIELD  AEBANGEMENTS  IN  AMEEICA. 


In  the  Federal  array — Hospital  ambulance  insufficient  and  unsatis- 
'  factory — Divisional  system — Special  instructions — Medical  offi- 
cers— Halt — Preparing  for  battle — During  battle— Medical 
officers  to  the  front — Preparatory  measures — Field  hospitals — 
Sanitary  Commission  supplies — Inadequacy  of  all — Railway 
ambulances — Transport  ships — Hospitals — Extempore  hospi- 
tals. 
In  the  Confederate  army. 

The  enonnoiis  magnitade  of  the  armies  engaged, 
and  extent  of  country  that  was  the  theatre  of  opera- 
tions during  the  civil  war  in  America,  have  combined 
to  render  the  experience  gained  there  of  extreme 
yalue ;  inasmuch  as  particular  systems  have  been 
tested  as  they  never  were  before,  and  both  faults  and 
excellencies  that  may  not  have  hitherto  been  suspected, 
fully  demonstrated.  It  is  not  now  the  object  however, 
to  do  more  than  briefly  allude  to  some  of  the  points 
from  which  a  lesson  may  most  readily  be  learnt. 

Hospital  ambulance. — The  following  is  the  scale 
of  transport  for  sick  and  wounded  sanctioned  by  the 
United  States  Medical  Board,  viz. — 

Tor  less  than  three  companies, — one  two- wheeled 
cai-t  for  supplies,  and  one  two-wheeled  ambulance  to 
each  company.  For  three  and  under  five  companies,-^ 
two  two- wheeled  transport  carts;  and  to  each  company, 
one  ambulance  as  above.  For  a  battalion  of  five 
companies,— one  four-wheeled  ambulance,  five  two- 
wheeled  ambulances,  and  two  two-wheeled  transport 
carts.  For  each  additional  company  less  than  ten, — 
one  two-wheeled  transport  cart. 

For  a  regiment  of  ten  companies, — ^two  four-wheeled 
ambulances,  four  two- wheeled  transport  carts^  and 
ten  two-wheeled  transport  carts. 
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Horse  litters  to  be  famished  to  posts  wherever  the j 
may  be  required  for  service,  where  two-wheeled  con- 
veyances cannot  be  used.  Each  litter  to  be  16  feet 
long,  with  a  canvas  bottom,  the  poles  to  be  kept 
apajrt  by  head  and  foot  pieces,  dividing  each  stretcher 
into  compartments  of  eight  feet  long. 

The  allowance  of  hospital  attendants  in  the  field, 
per  company, — ^to  be  one  steward,  one  nurse,  and  one 
cook;  for  each  additional  company, — one  nurse;  and  for 
commands  of  over  five  companies,— one  additional  cook. 

To  each  corps,  three  ambulances  were  attached  :  to 
each  ambulance  three  men,  namely — one  driver  and  two 
stretcher  bearers.  Total,  nine  men  to  a  regiment: 
commanded  by  a  Non-Commissioned  officer,  mounted. 

The  regimental  establishments  when  all  consolidated 
by  brigades,  are  commanded  by  a  second  lieutenant. 
The  brigade  ambulances  when  consolidated  into 
divisions  are  commanded  by  a  first  lieutenant.  Thus, 
the  divisional  strength  is  1  first  lieutenant,  two  second 
lieutenants,  15  sergeants,  135  men. 

Three  divisions  consolidated,  make  one  corps  com- 
manded by  a  Captain  under  the  immediate  command  of 
the   Medical  Director, 

To  each  brigade  there  is  in  addition  to  the  above, 
one  light  medicine  waggon,  and  one  four-horse  supply 
waggon. 

On  service,  the  ambulances  encamp  or  park  by 
divisions :  the  arrangement  of  the  camp,  grooming  of 
the  horses,  and  appUances  to  keep  waggons  and 
horses  efiective,  being  equal  to  those  in  an  artillery 
camp.  Minute  inspections  by  offioers  are  made  weekly, 
discipline  maintained,  and  the  men  regularly  driUed  in 
their  duties.  When  a  movement  is  ordered,  the  sick 
are  all  taken  up  by  their  respective  divisions ;  tho 
regnimental  wa&fffons  ioin  the  divisional  trains,  all  fol** 
loSng  the  iLoi  and  com,na.ded  by  «.,  .^W- 
lance  officer;  two  medical  officers,  a  steward,  and 
nurses  accompanying.  Upon  halting,  the  tents  ara 
pitched,  and  the  hospital  established. 
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When  a  battle  is  expected,  and  the  division  deploys 
into  line,-the  train  halts  in  the  rear.  The  stretcher 
bearers  march  into  action  with  the  regiments  to  which 
they  belong.  The  Medical  Director  and  captain  of 
the  ambulance  corps  is  with  the  General  commanding 
in  the  front.  As  soon  as  the  position  into  which  divi- 
sions are  to  be  thrown  is  known,  the  medical  officers 
communicate  with  the  surgeon-in-chief  of  division. 
The  hospitals  are  established,  either  of  tents,  or  houses, 
or  bams,  if  obtainable :  the  ambulances  are  drawn  up 
between  them  aud  their  divisions,  and  waiting  orders. 
One  officer  of  the  ambulance  train  is  with  the  division 
commander ;  one  Non-Commissioned  officer  with  each 
brigade.  The  medical ,  officers  who  accompany  regi- 
ments into  action  take  position  by  brigades,  in  some 
sheltered  spot.  The  ambulances  are  ordered  up  to  it 
to  take  the  wounded  to  the  rear. 

By  another  account  of  arrangements,  it  is  stated  that 
before  an  action,  there  is  established  in  each  corps,  a 
hospital  for  each  division  ;  the  position  being  selected 
by  the  Medical  Director  of  the  corps.  The  organi- 
zation of  each  hospital  consists  of  1.  A  surgeon  in 
charge,  an  assistant  surgeon  to  provide  food  and  shelter : 
one  assistant  surgeon  to  keep  the  records.  2.  Three 
medical  officers  to  perform  operations,  three  others  as 
assistants  to  them.  3.  Additional  medical  officers : 
stewards,  and  nurses. 

The  duties  of  these  various  officers  are  still  further 
detailed :  thus,  the  sui^eon  in  charge  has  general 
superintendence,  and  is  responsible  to  the  principal 
medical  officer  of  the  division.  The  latter  details  one 
assistant  surgeon,  whose  duties  are  to  pitch  hospital 
tents,  provide  straw,  fuel,  water,  blankets,  &c.,  and 
organize  a  kitchen ;  the  cooks,  stewards,  and  nurses 
being  under  his  orders.  Another  assistant  surgeon 
keeps  the  records  of  cases,  and  sees  to  the  interment 
of  those  who  die. 

The  P.  M.  O.  of  division,  under  orders  of  the  Medical 
Bixecior  of  the  corps,  selects  three  medical  officers  sa 
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operators,  upon  whom  rests  the  responsibility  of  all 
important  operations.  Three  other  medical  officers  are 
also  detailed  as  assistants  to  them.  The  remaining 
medical  officers  of  the  division,  except  one  to  each 
regiment,  are  ordered  to  the  hospital  to  act  as  dressers 
and  assistants  generally. 

It  would  appear  that  with  reference  to  strength  of 
troops,  the  allowance  of  hospital  ambulance  was 
originally  at  the  rate  of  one  waggon  for  every  five 
hundred  effective  men.  This  was  after  a  time  modi- 
fied ;  one  waggon  being  allowed  to  every  500,  up  to  a 
strength  of  1,500  :  making  in  all  three  waggons.  But 
beyond  that  strength,  one  additional  waggon  only  was 
sanctioned  for  every  1000  in  a  brigade. 

This  allowance  was  found  insufficient  to  carry  the 
necessary  equipment  for  regimental  hospitals.  Hence, 
xhese  had  to  be  broken  up  prior  to  the  commencement 
of  a  march.  They  are  said  not  to  have  worked  in  a 
satisfactory  manner,  but  that  is  not  to  be  wondered  at 
when  the  reason  appears.  It  would  seem,  for  instance, 
that  the  waggon  train  conveying  the  regimental 
hospital  equipment,  sometimes  went  into  camp,  many 
miles  in  rear  of  the  troops  to  whom  it  belonged, — ^while 
the  sick  were  retained  with  their  regiment.  It  is  clear 
however,  that  this  does  not  demonsb^te  the  defects  of 
the  regimental  system  itself  It  only  indicates  the 
faulty  manner  in  which  that  system  was  carried  out. 

Divisional  system. — As  a  substitute  for  this 
system,  one  hospital  was  established  for  each  division — 
to  travel  in  rear  of  the  troops.  This  was  called  the 
ambulance  hospital :  attached  to  it  were  a  surgeon 
and  two  assistant  surgeons,  one  of  the  latter  being 
recorder,  the  other  providing  food  and  shelter  for  the 
wounded :  medicines  were  drawn  from  the  brigade 
supply  waggon  of  the  division ;  one  waggon  being 
laden  with  reserve  articles  of  the  kinds  most  needed 
during  action. 

Special  Instructions. — The  instructions  regarding 
the  arrangements  for  particular  divisions  were  very 
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explicit,  and  so  far  as  they  could  be  carried  out,  satis- 
factory :  here  for  example  are  a  few: — 

Three  or  four  army  waggons  with  tents  and  "  flies" 
for  shelter  will  accompany  them.  The  remainder  of 
the  waggons  allowed  for  departments,  are  to  be  loaded 
with  regimental  hospital  property,  and  may  or  may  not 
march  with  the  troops,  as  they  cannot  be  used  until  the 
troops  go  into  standing  camp.  The  ambulances  each 
carry  lb.  12  beef  stock,  6  cups,  spoons  and  plates  :  a 
lantern,  candle,  camp  kettle,  &c.  One  ambulance  is 
given  to  bodies  of  under  200,  two  under  500,  and 
fliree  to  stronger  bodies. 

Medical  officers. — To  this  train  of  ambulances, 
hospital  and  army  waggons,  are  3  medical  officers,  as 
already  noted,  and  12  attendants.  The  whole  to 
march  in  rear  of  the  troops ;  picking  up  men  who  fall 
out. 

Halt. — At  night,  as  many  tents  as  are  required, 
are  to  be  pitched  under  the  orders  of  the  surgeon ; 
stretchers,  bedsacs,  blankets  unloaded :  medicine  chest 
opened,  and  cooks  set  to  work.  Next  morning,  the 
sick  are  replaced  in  the  ambulances,  tents  struck,  &c., 
and  the  train  starts  in  rear  of  the  marching  column. 

Preparing  for  battle. — ^When  the  troops  are  form- 
ing for  action,  the  Medical  Directors  and  surgeons-in- 
chief  of  divisions  make  themselves  acquainted  with  the 
ground :  and  having  done  so,  they  ride  to  the  rear  to 
locate  the  hospitals.  They  select  the  best  and  most 
sheltered  places  they  can,  and  establish  as  far  as 
practicable,  free  lines  of  communication  for  ambu- 
lance from  front  to  rear ;  a  matter  which  under  some 
circumstances  becomes  very  difficult. 

During  battle. — The  ambulances  having  been 
unloaded,  they  will  hurry  to  the  front  on  the  first  blow 
being  struck :  as  they  proceed,  they  will  suspend  small 
yellow  flags,  so  as  to  serve  as  guides  for  men  able  to 
walk  to  the  hospital.  Having  arrived  within  about  200 
yards  of  the  front,  the  ambulances  will  halt  in  some 
sheltered  place^  to  which  the  stretcher  bearers  will  carry 
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tbe  wounded.  Two  or  three  medical  officers  from  each 
brigade  will  report  themselves  at  this  depdt,  to  make 
temporary  dressings :  but,  if  possible,  no  great  opera- 
tion is  to  be  performed  until  the  patient  reaches  the 
field  hospital. 

Each  ambulance  as  loaded,  wiH  drive  off  to  the 
field  hospital ;  and  meantime,  it  is  expected,  that  the 
tents  of  the  latter  shall  have  been  pitched,  operating 
tables,  kitchens,  &c.,  arranged.  All  medical  officers  of 
divisions,  except  those  detailed  to  accompany  their 
brigades  into  action,  will  now  attend  at  the  field  hospi- 
tal ;  bringing  with  them  their  nurses,  drummers,  and 
bandsmen,  to  act  as  orderlies. 

Medical  oppicee  to  the  pront. — One  medical 
officer  of  each  regiment  was  not,  as  with  us,  sent  to 
the  front.  Two  or  three  to  each  brigade  were  deemed 
sufficient. 

The  writer  from  whom  we  quote,  gives  some  parti- 
culars  in  regard  to  actual  arrangements,  prior  to,  and 
during,  a  battle,  which  may  serve  as  useful  guides 
under  similar  circumstances. 

Preparatory  measures. — Some  recruits  having 
joined  immediately  prior  to  an  advance  and  become 
attacked  with  small  pox,  the  cases  of  this  disease 
were  isolated.  The  sick  and  all  men  unfit  to  march, 
except  those  trivially  ill,  were  sent  to  the  rear. 

All  the  waggons,  &c.,  were  inspected  to  ascertain 
that  they  were  complete  in  every  thing ;  the  purveyor 
was  directed  to  have  in  attendance,  waggons  contain- 
ing additional  medical  comforts.  All  necessary 
repairs  had  been  effected  in  the  waggons,  a  full  supply 
of  stretchers,  guidons,  &c.,  obtained.  The  men  for  ser- 
vice in  ambulance  corps  examined  as  to  their  physical 
fitness  ;  arrangements  require  also  to  be  made  for  army 
waggons  to  report  at  stated  times  at  the  field  hospitals, 
so  that  wounded  for  conveyance  to  the  rear  may  be 
held  in  readiness,  and  other  arrangements  made. 

Field  Hospital. — A  very  excellent  suggestion  is 
4)btained  from  one  of  the  arrangements  adopted  in 


<    881    ) 

America,  namely : — ^tkat  medical  officers,  as  iihey  arrive, 
are  sent  with  field  hospitals,  to  obtain  practical 
knowledge  of  their  working,  before  being  themselves 
put  npon  independent  duties.  The  field  hospitals 
accompany  the  army  in  its  advances  and  other  moves ; 
the  position  taken  up  by  them  being  indicated  by  a 
guidon  during  the  day,  and  green  lanterns  by  night,  a 
method  of  distinguishing  such  places,  that  might  with 
advantage  be  adopted  in  other  armies. 

Sanitary  Commission  supplies. — In  addition  to 
the  Government  allowance  of  transport  with  the 
army,  there  was  with  each  division,  an  ambulance  filled 
with  the  stores  of  the  Sanitary  Commission  ;  and 
we  learn,  that  on  each  occasion  when  an  advance  was 
about  to  be  made,  the  sick  and  wounded  were  left 
behind.  This  arrangement  much  &,CLtitated  subsequent 
operations :  but  it  is  obvious,  that  it  is  only  under 
exceptional  circumstances  that  an  army  could  adopt  it. 

Inadbquact  of  all. — ^Notwithstanding  all  means 
pdopted  however,  both  by  the  Government  and  by 
the  Sanitary  Commission,  it  is  plainly  stated  that  the 
means  of  land  transport  were  inadequate  for  all  the 
requirements  of  the  army.  The  want  of  light  spring 
carts  with  one  horse,  so  constructed  as  te  be  readily 
drawn  past,  or  through  the  army  trains  that  obstruct  the 
approaches  to  the  battle  field,  was  severely  commented 
upon.  Indeed  it  would  seem  that  but  few  improve- 
ments have  been  efiected  in  the  ordinary  ambulance 
during  the  war :  and  it  has  even  been  plarnly  asserted 
(Medical  Times  and  Gazette,  23rd  July,  1864)  that  vast 
numbers  of  victims  of  battle  perished  in  consequence  of 
the  defective  manner  in  which  they  were  transported. 

Bailway  ambulance. — Upon  me  various  railroads 
eommunicating  with  the  armies  and  hospitals  :  were 
twelve  or  more  hospital  cars  in  dally  use,  all 
fitted  up  with  special  reference  te  the  comfort  and 
safety  of  the  patients.  These  railway  ambulances 
have  all  the  farniture  and  appliances  of  a  good  hos- 
pital;   the   beds   are    so    adjusted   by    means    of 
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india-rubber  tugs  as  to  give  security  and  ease :  there  are 
special  arrangements  for  ventilation  and  light :  ample 
stores  of  bedding,  clothing  and  comforts  :  a  culinary 
apparatus,  and  ample  store  of  water.  They  have 
moreover,  the  great  advantage  of  being  so  fitted,  as 
to  run  upon  different  gauges  of  lines  of  railway. 

Those  constructed  under  the  directions  of  the 
Sanitary  Commission,  were  41^  feet  in  length  by  8  feet 
7  inches  in  breadth  ;  each  carriage  being  capable  of 
conveying  24  men  in  beds,  4  on  sofas,  and  6  on  easy 
chairs  :  besides  a  surgeon  and  three  attendants. 

Transport  ships. — ^Transport  and  hospital  ships 
were  provided  in  large  numbers  by  the  Federal 
Crovemment.  These  were,  however,  in  many  instances 
overcrowded,  and  in  numbers  insufficient.  In  oppo- 
sition to  all  sanitary  rules,  the  sick  and  wounded  in 
them  were  packed  in  three  tiers  of  berths.  Hence, 
it  is  easy  to  understand  that  one  of  the  very  ships 
which  had  during  the  Crimean  war.  been  similarly 
employed  by  the  British  Government,  and  on  that 
occasion,  not  deemed  capable  of  accommodating  360 
sick, — ^had  now  1000  crammed  iu^  her. 

In  addition  to  these,  a  certain  number  of  vessels 
were  also  fitted  out  and  eqiiipped  for  their  purpose  by 
the  Sanitary  Commission.  These  consisted  of  a.  Sea 
steamers  for  passages  outside,  b.  Coast  steamers  which 
have  to  make  a  harbour  on  the  approach  of  bad  weather, 
c.  Coast  steamers  which  should  not  run  outside, 
and  d,  Sailing  ships  adapted  to  be  used  as  stationary 
hospitals,  or  to  be  towed  outside. 

Hospitals. — A  remarkable  confirmation  of  what 
has  been  stated  by  Dr.  Jackson ;  and  various  writers  on 
the  medical  history  of  the  Peninsular  War,  in  regard 
to  the  disadvantages  of  large  hospitals,  occurs  in  a 
communication  by  an  American  correspondent,  quoted 
in  the  Medical  Times  of  July  23rd,  1864.  Writing 
from  Fredericksburgh,  he  gives  a  sad  account  of  the 
accommoda.tion  provided  for  the  wounded :  and  the 
consequent  ravages  of  pyemia,  erysipelas,  and  tetanus. 
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He  is  convinced  that  in  the  then  fine  condition  of  the 
weather,  it  would  have  been  far  better  for  the  severely 
wounded  to  have  been  left  exposed  to  the  open  air 
on  the  adjacent  hills,  instead  of  being  agglomerated  in 
filthy  deserted  old  buildings.  Many  of  the  hospitals 
estabUshed  both  by  Government  and  by  the  Sanitary 
Commission,  were  undoubtedly  magnificent  insti- 
tutions, but  that  certain  evils  arose  from  they  .^ery 
dimensions,  is  a  fact  that  has  often  been  remarked 
upon  by  correspondents  on  the  spot. 

Extempore  Hospitals. — ^As  is  alwavs  the  case 
on  military  service,  hospital  accomiiodation  had 
often  to  be  extemporised,  and  a  very  excellent  con- 
trivance of  this  description  is  described  by  some  of  the 
writers  abeady  quoted  from.  It  consisted  of  a  frame 
work  of  trees :  the  roof  was  formed  by  tarpaulins,  the 
sides,  of  old  tent  canvas.  We  learn  that  this  simple 
contrivance  was  a  great  success :  and  that  from  the 
readiness  and  completeness  with  which,  by  opening 
the  ends  and  sides,  ventilation  could  be  efiected,  it 
was  found  to  be  the  kind  of  hospital  best  adapted  for 
the  summer  season. 

CONFEDBUATE   AKMT   ARRANGEMENTS. — ^According  to 

Dr.  Chishohn,  there  are  two  kinds  of  ambulance  wag- 
gons in  use  in  the  Confederate  army,  namely : — one  of 
four  wheels,  and  one  of  two  wheels.  The  regulated 
numbers  of  these  conveyances  for  a  regiment, — are  two 
four-wheeled  ambulance  waggons,  ten  two-wheeled, 
and  four  two-wheeled  hospital  transport  carts. 

He  states  however,  that  the  authorised  number  has 
in  reality,  never  been  received  :  often  there  were  no 
more  than  one  waggon  for  conveyance  of  hospital 
apparatus,  and  one  four-wheeled  ambulance. 

Dr.  Chisholm  speaks  strongly  of  the  injury  to 
wounds  caused  by  removal  by  these  ambulances,  but 
doubtless,  this  result  in  some  measure  arose  from  the 
insufficient  amoimt  of  conveyance  ;  for  it  is  expressly 
stated,  that  during  the  war  in  Italy  in  1859,  where 
sick  and  wounded  were  removed  long  distances  by 
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rail,  an  absolute  benefit  to  them  arose  from  this 
transportation. 

We  further  learn  that  in  the  Southern  army,  the 
ambulance  corps  consists  of  two  men  from  each 
company  of  a  hundred  men  ;  those  of  each  regiment 
being  under  a  sergeant :  and  it  appears  that  the  men 
are  as  far  as  possible,  taken  from  soldiers  who  maj 
have  studied  medicine. 
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CHAPTER   XVIII. 

FIELD  AEEAI^aEMENTS  IN  INDIA. 


Scale  of  transport — Ordinary  marches — Field  service — Madras 
Rules — Equipment — ^Transport  of  equipment — Wines — ''  Com- 
forts", medicines^  fto.,  hoir  best  arranged — Hospital  bedding  and 
clothing. 

Medical  establishment — Subordinate  establishment — Servants 
tents — Carriage  for  do. — Tent  pitchers — Hospital  clothing — 
Carriage  for  do. — Hospital  cots — Doolies — Medicines — Wines- 
Stationery — Cloth — Cooking  utensils — Instruments — Necessity 
for  a  cutler— Operating  tables — Water. 

Actual  amount  of  carriage— For  a  troop  of  artillery — A  regi- 
ment of  cavalry — A  regiment  of  infantry. 

Transport  of  sick  and  wounded — In  hilly  country — Authority  of  P. 
M.  O.  should  be  supreme — Litters — Sikh  war,  narrative  of — Base 
— Field  hospital — Threatened  epidemic — Weakly  men  sent  to  the 
rear — Chilianwallah — Regimental  hospitals — More  men  sent 
to  the  rear — Goojerat — Pursuing  force — Regimental  hospitals 
completed — Total  sent  to  the  rear — Medical  depdt. 

Particulars  of  the  field  hospital — Medical  officers— Wounded— 
A  standard  of  comparison — Wine  from  the  Commissariat — 
Period  for  which  stores  are  to  be  provided — Number  of  boxes — 
Casualties. 

Scale  of  transport. — The  regulations  regarding 
the  scale  of  carriage  and  field  equipment  for  regiments 
in  India  are  different  in  the  different  Presidencies. 

Ordinary  marches. — ^During  ordinary  marches  in 
Bengal,  conveyance  for  sick  is  provided  in  the  propor- 
tion of  five  per  cent,  to  strength  ;  it  being  understood 
that  the  severe  cases  are  lefb  behind  by  a  regiment 
commencing  its  march ;  or  if  from  particular 
circumstances  they  accompany  it,  that  conveyance  for 
such  cases  shall  be  obtained  over  and  above  the 
regalar  quantiiy. 

Field  service. — ^Under  ordinary  circumstances  of 
field  service,  the  amount  of  conveyance  provided  is  in 
the  proportion  for  the  sick  of  ten  per  cent.,  but,  under 
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particular  circumstances,  as  for  example  on  the  recent 
expedition  to  Bhootan,  conveyance  was  allowed  in  the 
proportion  of  12  per  cent.,  it  being  made  up  partly 
by  doolies,  and  partly  by  dandies. 

Madras  Eules. — ^According  to  Madras  Eules,  ihe 
amount  of  carriage  sanctioned,  is  in  the  proportion  of 
ten  per  cent,  under  all  circumstances  ;  being  partly  in 
doolies,  and  partly  in  carts,  each  of  which  carries 
four  sick. 

Equipment. — ^Under  the  regulations  now  in  force,  a 
regiment  in  India  takes  to  Qie  field,  full  equipment 
for  sick,  at  the  rate  of  1 5  per  cent,  to  strength. 

There  are  allowed  for  tiie  accommodation  of  this 
amount,  10  large  sized  **  Eegulation"  tents  for  the 
sick  :  2  more  for  the  protection  of  stores,  and  2  "  palls" 
for  other  purposes.  There  is  also  a  tent  allowed  to 
each  of  the  Steward  and  Apothecary,  and  one  to  every 
two  of  the  other  grades  of  warrant  oflSicers  connected 
with  the  hospital. 

Transport  of  equipment. — ^For  the  conveyance  of 
these  and  the  stores,  we  have  the  following  carriage, 
namely : — 

For  carriage  of  tents ..•  19  camels. 

Hospital  establishment        •«•  •••     3 

Apothecary's  stores  ...  ..•     7 

C1I         i»       I  .       "^  On  service...  41 

Stewards    stores;    ^^  {  Qn  ordinary 
beddmg,clothing,wines,&c.  j      ^^^^     ^  25 

Being  in  all,  for  a  full  regiment  on  service  72  camels. 

For  one  on  ordinary  relief  56  „ 

Wines,  &c. — On  proceeding  on  field  service,  a  regi- 
ment is  by  regulation  required  to  have  in  its  posses- 
sion for  the  probable  requirements  of  its  sick  and 
wounded,  liquors  equal  to  the  equivalent  of  40  dozens 
of  wine — one  bottle  of  wine  being  considered  equal  to 
three  of  malt. 

This  estimate  presumes  that  for  every  1,000  sick 
in  a  force,  there  will  be  expended  monthly  88  bottles 
of  spirits,  485  bottles  of  wine,  and  117  dozens  beer. 
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"  CoMFOETB."— For  the  sick  of  one  regiment  the 
montUy  ezpenditore  of  comforts  is  estimated  as 
foUows1-J.-^w-root  lbs.  25.  «igo  lbs.  25.  snga. 
lbs.  75,  bread  or  biscuit  lbs.  86,  tea  lbs.  12,  lime 
juice  4  dozens,  barley  lbs.  10,  coffee  lbs.  20^  rice  lbs« 
30,  and  mixed  spices  8  ounces. 

For  regiments  therefore  that  are  liable  to  be  called 
out  suddenly  on  service,  and  most  assuredly  for  those 
that  form  parts  of  a  moveable  column,  panniers  with 
supplies  according  to  the  above-named  scale  should 
be  alvirays  held  ready. 

Mbdicinbs,  &c.,  how  bbst  arranged. — ^Medical 
officers  of  experience  in  India,  are  of  opinion  that,  for 
service,  these  medicines  and  equipment  should  be  field 
aoranged  separately  for  wings  of  a  regiment.  By  ttds 
means  the  hospital  establishment  would  be  ever 
ready  in  case  of  a  detached  force  having  suddenly 
to  be  formed. 

It  is  also  considered  that  even  with  the  present 
oiganization  in  India,  a  regiment  proceeding  on  field 
service  in  that  country  might,  with  advantage  be  pro- 
vided vidth  one  or  two  couples  of  panniers,  such  as 
are  used  elsewhere;  a  pair  of  these  weigh  only 
lbs.  180, — are  a  li?ht  load  for  a  camel  or  mule,  and 
would  b^  of  inestimable  service  during  action,  ai^d  ihe 
desultory  warfare  in  which  regiments  in  that  country 
have  so  often  to  take  part. 

Hospital  bedding  and  clothing. — So  great  has 
been  the  inconvenience  in  India  that  has  practically 
arisen  from  the  system  of  each  regiment  carrying 
with  it  the  entire  establishment  of  its  clothing  and 
bedding,  that  medical  officers  have  appUed  in  such 
circumstances  for,  and  obtained  permission  to,  have  a 
certain  proportion  of  it  taken  back  into  store :  and 
have  only  retained  the  mattrasses  with  which  the 
doolies  are  provided.  This  in  fact,  is  an  endeavour  by 
them  to  adopt  the  system  in  use  in  the  Home  service. 

Not  only  is  it  inconvenient  and  expensive  to  carry 
about  in  this  manner  the  entire  hospital  clothing 

H      H 
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and  bedding,  but  the  whole  of  these  are  not  osed, 
they  are  much  injured  by  wear  and  tear»«-*and  ate,  in 
too  many  instances*  foundfrom  their  bnlk  and  difficulty 
of  conveyance,  a  source  of  embarrassment  during 
military  operations.  There  is  every  prospect  however, 
that  before  long,  the  system  now  in  force  will  be 
replaced  by  one  more  efficient. 

The  only  one  advantage  possessed  by  it  is,  that  on 
field  service,  the  present  system  enables  a  medical 
officer  to  form  a  hospital  at  anv  time,  by  merely  detail- 
ing the  necessary  proportion  of  hospital  equipment  t  but 
a  similar  fiicility  might  be  equally  attainable  were  the 
whole  required  for  individu^  forces,  arranged  under 
a  particular  department  for  the  purpose,  as  in  the 
Imperial  army.  Begiments  would  tiien  be  left  unham* 
pered  by  uimecessary  baggage :  and  yet,  what  might 
become  actually  requisite,  would  be  readily  procurable. 

With  regard  to  the  actual  requirements  and 
arrangement  during  times  of  war,  it  is  deemed  that 
an  account  of  what  really  has  beeu  done  imder  such 
circumstances,  will  be  far  more  serviceable  as.  a  guide 
than  would  a  bare  recitation  of  what  is  necessanr, — and 
fortunately»  such  an  account  is  given*  at  lengtn  in  the 
Indian  Annals  of  medicine. 

2nd  Sikh  War. — ^In  his  valuable  report  on  the 
medical  arrangements  for  the  army  of  the  Punjab, 
during  the  2nd  Sikh  War,  Dr.  Bennie,  c.  b.,  gives 
details  as  to  the  establishment  he  considers  necessary 
for  proportions  of  100,-200,— and  300  sick.  These 
notes  of  his  are  so  valuable,  that  they  are  here 
extracted,  in  so  far  as  they  refer  to  British  troops. 

For  a  general  hospital  and  over  and  above  the 
regimental  establishments,  he  recommends  the  fol- 
lowing,  tnz. — 

Medical  establishment. — ^1  field  surgeon, 

4  or  more  assistant  surgeons,  the  senior  to  be 
medical  store  keeper. 

1  apothecary. 

2  assistant  apothecaries. 
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.1  steward. 
2  assistant  stewards. 
4  or  more  apprentices. 
Means  should  be  available  to  have  these  leijaforced 
as  occasion  may  require. 

Subordinate  Establishment.*-* 

1. — For  Medical  Department. 

...  100  sick  200 

Head  compounder      ...       1         ..«  1 

Assistant  ditto           ^..       1         »».  2 

Head  dresser              ...       1         ...  1 

Assistant  ditto            ...«       1         ...  4 

fihopeoQlies               ...       2        ••«  8 

2. — For  Stewards  Department. 

100  sick       200 
1 


.  •• 


•«• 


••• 


•*• 


Native  writer 
Stewards  servant's 

rSirdar 
Bheesties.  \  and  1  mate. 

LQrdinaiy  .,• 

Sweepers.  J  Q^^j^;;; 

^^    r  Sirdar 
!•        \  and  1  mate. 
«^^«'-    lOrdinaiy  ... 


2 
1 

6 
1 
8 
1 


.•• 


•  «* 


Head  cook 

Ordinary 

Head  washerman 

Ordinary 

Clothier 

Assistant  ditto 

TaUors 

Barber 


*•• 


•  • . 


• .  • 


Field  hospital  tents 

New  pattern    prirates*) 

tents,  16  men  to  each) 


20 
3. — ServatUs. 
1 
4 
1 
4 
I 
0 
2 
1 

■Tents. 
1 


•  •• 


•  «• 


.  .« 


•>* 


•  «  • 


•  »• 


.  •• 


•  •9 


•  •< 


•  »• 


•  •• 


•  •• 


»0f 


#•• 


#<•• 


*•• 


•  •# 


•  •» 


•  •  • 


.  «• 


•  «  • 


6 


•  •• 


•  •  • 


2 
8 
1 

12 
1 

14 
1 

86 

1 

8 
1 
8 
1 
1 
2 
2 

2 
12 


•  ■ 


« • 


•  • 


«• 


•  • 


«• 


•  f 


•  • 


99 


•  « 


>• 


a  • 
•  • 


•.• 


•  • 


800 
1 
8 
1 

6 

4 


800 
2 
4 


18 
1 

21 
1 

58 

1 
12 

1 

12 

1 

1 

2 
3 

2 
18 
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No  more  than  8  sick  or  wounded  men  should  be 
in  one  tent.     Hence,  this  proportion  is  too  small. 
Staff  sergeant's  tents  ^ 
for  subordinate  esta-  r        ^         ...       6         ...       6 

blishment  } 

Bowtees  for  necessary )        a  a  a 

tente  ;       ^        -       ^  •       ^ 

Ditto  small,  at  2  per )        g  g  a 

camel  load  ) 

Tarpaulins  for  tents      ...     9         ...     18         ...     26 

5. — Carriage  for  the  above. 
Elephants      ...  ...     1         ...       2         ...       2 

Camels  ...  ...  17         ...     46        ...     52 

6. — Tent  pitckera. 
Clashies  ...  ...  15         ...     24         ...     30 

Bildars  ...  ...     5         ...       5         ...       8 

7. — Soyntal  dothing. 
Suits  ...  ...100         ...  200         ...  800 

There  evidently  should  be  double  the  amount  here 
noted. 

8. — Carriage  for  ditto. 
Hackeries      ...  ...     9         ...     18    '     ...     26 

(3  camels = one  hackery.) 
Steward's  stores  for  50  sick  are  about  a  load  for  3 
hackeries  or  10  camels ;  thus,  in  reality  one  camel 
may  be  considered  necessary  for  equipment  of  every 
five  sick  persons. 

8. — Sbspital  cots. 
If  stationary  ...  ...100         ...200         ...300 

Hackeries,  ifto)  ^  ^  ik 

be  moved         J        -     ^         -     ^^         -     ^^ 

9. — Doolies. 
Doolies  100        ...     200        ...     300 

Dooly  bearers. 
Sirdars     ...  ...     6  ...  12  ...  18 

Mates      ...  ...  12  ...  24  ...  36 

Bearers    ...  ...600  .1,200  1,800 

10. — Fbr  Medicines. 
Camels     ...  ...     2  ...     4  ...     6 
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Hackeries...  ...     1  ...     2  ...     2 

Banghy     men,     for)      2  2  4 

carrying    petarahs) 

11. — Wines. 
For  2  months  ...    30  doz.         60  doz.  90  doz. 

Carriage  for  do. 
Camela     ...  ...     8  ...     6  ...     9 

Chests      ...  ...     6  ...  12  ...  18 

12. — Stationery. 
Bate  ^^r  month,|  ^^       ^  regi..       3  regts. 

IS.— Cloth. 
For  bandage     500  pieces.  1000  pieces.     1000  pieces. 
For  dressing     400      „         600      „  600      „ 

Carriage  for  do. 
Camels  ...  ...     1  ...     2         ...     2 

li'.-^CooHnff  utensils. 
Utensils  as  for  ...     1  regt.     2  regts.     8  regts. 

Instroments. — ^In  the  above,  there  is  strange 
enough,  no  mention  made  of  instruments  :  simihur 
scales  to  the  other  articles  ought  bo  be  brought  of 
instruments  and  appliances, — ^with  spare  ajrticles 
to  keep  up  the  amount  with  regiments,  and  to 
provide  dei^hments  going  to  the  rear. 

Necessity  por  a  Cutler. — It  is  also  very  neces- 
sary that  there  should  be  a  person  available,  who  could 
repair  these  if  necessary :  and  that  as  in  the  French 
service,  he  be  provided  with  all  requirements  for  his 
vocation, — and  means  of  transport.  He  would  be 
directly  employed  under  the  medical  store  keeper. 

Operating  tables. — Therie  should  be  a  supply  of 
operating  tables  with  general  hospitals,  and  also 
with  incQvidual  regiments,  and  of  litters,  if  available  : 
the  most  convenient  mode  of  conveyance  for  these 
is  by  mules — one  mule  will  carry  2  litters;  and  one 
operating  table. 

Water. — M]iles  or  camels  with  ox-skins  for  con- 
veying water  should,  also  in  India,  be  with  each  field 
hospital. 
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It  is  evident  in  the  above  arrangements  that  all 
comforts  and  purveyor's  stores  are  supposed  to  be 
conveyed  and  kept  m  stock  by  the  Commissariat. 

Actual  amount  of  careiage.*— The  actual  amount 
of  carriage  per  regiment  or  corps  during  the  2nd  Sikh 
War,  was  as  follows  : — 

1- — Per  Troop  Sorse  Artittery. 
10  camels  for  steward's  stores. 

1  ca^l^     ^*^]  ^^^  apothecary's  stores. 

2. — For  a  reyimetd  of  Cavalry, 
viz.,  Snf  LL  Dragoons. 

3. — An  Infantry  reyiment,  vU.,  24M    Fbot. 

24  camels        ...     For  steward. 
13  camels        ...     For  apothecary. 

dlst  Foot. 

4J^T  :::}p«*<«i 

1 1  camels        . . .     For  ajpothecarv. 

No  RESTRICTION. — ^It  is  to  be  inferred  mnn  the  above 
that  no  actual  restriction  existed  in  regard  to  carriage, 
and  it  is  evident  that  vast  quantities  of  stores  were 
carried  that  could  have  been  of  no  use.  They  could 
only  have  encumbered  military  operations. 

Transport  op  the  sick  and  wounded. — ^Dr.  Bennie 
considered  that  wheeled  carriages  might  be  substituted 
for  doolies :  and  that  in  the  Punjab,  carriages  on 
springs,  each  capable  of  holding  8  to  10  men  sitting, 
might  be  used. 

In  hillt  country. — For  the  hilly  tract  north  of  the 
Jhelum,  however,  this  would  not  suit,  and  for  war&re 
in  that  part  of  India,  Mr.  Bankin  proposed  a  kind 
of  kajawah.  In  each  of  them,  one,  or -under  certain 
circumstances,  two  wounded  men  might  lie.  A  train  of 
100  or  200  camels  thus  provided,  would  render  an 
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army  independent  of  other  means  of  transport  to  meet 
casualties  in  the  field. 

AUTHOBITY    OF   P.  M.  0.,  BHOITLD    BE  SUFB£MS.-^It 

seems  essential  in  warfare  in  India,  as  in  other  conn- 
tries>  that  the  authority  of  the  P.  M.  0.  be  supreme  in 
matters  connected  with  transport;  and  that  corres- 
pondence and  requisitions  be  simplified  as  much  as 
possible,  in  regard  to  this  and  aU  other  points  of  his  duty. 

Strength  of  the  fob^e. — Begarding  arrangements 
for  the  2nd  Sikh  campaign,  Dr.  Bennie  informs  us, 
that  provision  was  in  the  first  instance  made  for  the 
probable  sick  and  wounded  of  a  force,  consisting  of 
6,400  British,  and  13,600  native  troops,  in  the  relative 
proportions  of  200  of  the  former,  or  3  per  cent.,  and 
for  300  of  the  latter,  or  about  1  '4  per  cent.  It  is 
evident  however^  from  the  context  that  these  were  over 
and  above  the  frdl  regimental  establishments. 

Subsequently,  the  force  was  increased,  chiefly  by  the 
addition  of  native  regiments  to  about  25,000  strong, 
and  accordingly  the  hospital  establishments  had  to  be 
increased  in  proportion. 

Base. — The  base  of  future  operations  having  been 
fixed  at  Ferozepore,  here  it  was  arranged  that  the 
medical  depdt  and  field  hospital  for  the  force  should 
be  formed. 

Field  hosfital. — Some  particulars  relative  to  the 
nature  of  the  establishments  of  various  kinds  that 
were  here  collected,  may  be  of  interest. 

Thus,  medical  officers  and  medical  subordinates 
were  held  in  readiness  to  be  sent  to  the  front  as 
desired ;  a  store  of  wine  sufficient  for  6,000  British 
troops  for  six  months,  was  held  in  reserve,  as  was  a 
similar  supply  for  the  same  period,  of  other  articles 
of  **  comfort'  that  were  likely  to  be  required. 

Attached  to  it  there  were  also  383  doolies,  with 
their  allowance  of  men,  namely : — 26  sirdars,  52  mates, 
2,520  bearers ;  and,  in  addition  to  these,  there  were 
for  the  conveyance  of  sick,  10  hackeries  or  carts  of 
the  country  with  four  bullocks  each. 
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Of  tents  there  were  the  following,  viz. — 
New  pattern  soldiers'^  •.<•  2  for  stores, 

tents     ...  ..,3        "■  15  for  sick. 

Field  tents,  large       4  ...        for  sick. 

Bowtees.  ....        9  viz.,  1  for    post   mortem 

exainination,  1  for  steward's  office,  1  for  cooking, 
1  for  dispensary,  5  as  privies.  Small  privy  tents — 6 
for  medical  subordinates.  Staff  Sergeant's  tents — 1 ; 
Sepoy  pall  tents  6,  i.  e.,  tents  made  of  four  palls  each, 
makiDg  a  total  of  24  palls. 

The  other  establishments  included  operating 
tables  and  medicine  chests,  made  so  as  to  fit  into 
each  other,  20  sets.  Each  set  forming  a  load  for 
a  camel. 

Of  means  of  transport  for  the  sick  and  wounded, 
besides  the  doolies  and  hackeries  already  mentioned, 
there  were  50  charpoy  litters,  capable  of  being  used 
as  doolies  on  the  field,  and  as  bedsteads  in  tents. 
There  were  also  4  hackeries  of  four  bullocks  each  for 
the  conveyance  of  medical  stores :  and  8  elephants  for 
conveyance  of  the  large  hospital  tents.  G^  camels, 
there  were  204  for  the  transport  of  tents  and  stores  : 
but  it  is  clear  that  the  medical  officer  had  by  his 
previous  experience  been  taught,  that  in  India  no 
means  of  transport  that  has  hi&erto  been  discovered, 
is  for  the  conveyance  of  hospital  tents  so  certain  and 
rapid,  as  that  by  elephants. 

Wine,  beer,  and  otiiier  articles  of  "comfort"  had  been 
obtained  from  the  Commissariat  department ;  the  P.  M. 
O.  took  care  however,  to  see  that  the  quantities  of  each 
article  were  sufficient,  and  the  means  of  conveyance 
of  them  strictiy  satisfactory. 

Similar  steps  were  taken  to  see  that  there  were 
no  short  comings  in  the  numbers  of  servants  :  namely, 
cooks,  tailors,  washermen  :  the  usual  hospital  servante, 
a  harness  maker,  blacksmith,  carpenters,  &c. 

Spare  articles  of  equipment  were  seen  to ;  including 
a  large  supply  of  naUs,  rope,  deal  wood,  hght,  fire, 
and  tinder. 
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The  whole  of  iihe  xaedicines  and  stored  coxmeeted 
with  the  field  hospital,  were  packed  by  way  of  testing 
the  establishments :  and  we  learn,  that  they  were  so  • 
in  94  boxes,  thus  forming  loads  for  47  camels. 

The  fact  was  also  borne  in  mind  that  whatever 
pnpplies  were  likely  to' be  needed  in  the  front,  during 
the  succeeding  six  months,  would  have  to  be  supplied 
wholly  by  this  hospital. 

The  field  hospital  being  thus  arranged,  and  other 
medical  establishments  brought  into  working  order, 
these  were  ready  to  take  their  part  in  the  operation^ 
that  were  about  to  take  place ;  and  the  first  occasion  on 
which  they  were  tested,  soon  occurred  at  Bamnuggur. 
The  tents  of  regimental  hospitals  had  not  come  up. 
and  here,  on  the  field,  a  part  of  the  field  hospital  was 
pitched  for  the  reception  of  sick  and  wounded, — officers 
and  men.  On  the  following  day,  when  the  action  of 
Soodalpore  was  fought,  however,  this  hospital  instead  of 
following  the  army,  remained  as  it  was,  on  the  left  bank 
'  of  the  Chenab  i  receiving  wounded  from  the  front. 

Threatened  epidemic. — Fear  began  to  be  enter- 
tained that  small  pox  was  about  to  attack  the  troops  : 
^  part  of  the  field  hospital  was  therefore  arranged  for 
the  reception  of  cases  of  that  disease.  Means  were 
also  taken  to  send  to  the  rear  all  sick  and  wounded ; 
thus  51  Europeans  and  22  natives  were  in  this  way 
sent,  and  the  hospital  was  soon  cleared.  Having 
been  cleared,  it  crossed  the  Chenab  and  joined  the  main 
army. 

Chillianwallah. — ^In  the  jungly  ground  on  which 
the  battle  of  Chillianwallah  was  fought,  the  doolie 
bearers  would  not  go  forward ;  hence,  the  wounded 
suffered  severely,  and  were  left  on  the  field. 

BEGiMENTAii  HospiTALS. — The  advantage  of  having 
regimental  hospitals,  became  on  that  occasion  appa- 
rent ;  each  was  able  to  afford  some  aid  to  the  wounded 
of  their  own  regiments. 

As  soon  as  possible  after  the  action,  and  in  order  to 
lighten  the  army  for  the  further  operations  that  were 
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before  it,  arrangements  were  made  to  send  to  the  rear 
all  the  wounded  and  weakly  men.  Accordingly  there 
were  selected  with  this  view,  267  British,  360  native 
sick,  and40  officers, — ^firom  the  eight  English  and  thirty 
native  corps  that  formed  the  original  force. 

This  party  had  to  be  provided  with  clothing, 
bedding,  hospital  servants,  medicines,  instroments. 
Commissariat  supplies,  tents,  doolies  to  the  number 
of  two  hundred, — ^four  medical  officers  (much  too 
small  a  number)  and  medical  subordinates.  This  was 
accordingly  eflfected  by  the  field  hospital,  without  crip- 
pling regimental  establishments. 

GoojERAT. — ^During  the  battle  of  Goojerat,  the  field 
hospital  was  pitched  in  rear  of  the  right  reserve, 
until  it  having  become  necessary  for  military  purposes 
to  form  the  attacking  force  into  a  new  line,  the  hos- 
pital was  moved  to  the  rear  of  the  artillery  park. 
Here  all  sick  and  wounded  of  native  as  well  as 
British  regiments  were  received ;  those  of  the  enemy, 
who  were  left  upon  the  field,  also  receiving  every 
.attention. 

After  the  action,  a  third  detachment  of  sick  and 
wounded  was  sent  to  the  rear,  consisting  of  131  British, 
and  180  natives.  Thus,  there  were  disposed  of  in 
this  manner,  in  the  five  months,  from  1st  November 
to  31st  March,  449  out  of  a  force  of  about  6,400 
British, — and  562  out  of  a  force  of  13,600  natives; 
being  a  ratio  of  about  seven  per  cent,  of  the  former, 
and  about  4  per  c^nt.  of  the  latter. 

PuRSTiiNG  i-ORCE. — The  column  sent  in  pursuit  of 
ihe  Sikhs  towards  Peshawur,  was  in  addition  to  regi- 
mental establishments,  furnished  with  91  doolies  and  2 
medical  officers  from  the  general  field  hospital.  A 
field  hospital  for  this  force  was  also  formed,  capable  of 
receiving  300  to  400  sick. 

Connected  with  it  were  1  field  surgeon,  1  medical 
store  keeper,  11  assistant  surgeons,  1  sub-assistant 
surgeon :  or,  in  fact,  establishments  in  these  respects 
^f  about  equal  to  that  for  three  regiments  and  a  half. 
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Thus  provision  was  made  over  and  above  that  of 
a  regimental  nature,  for  about  5  per  cent,  of  sick, 
taking  the  estimated  strength  at  25,000.  It  is  evident 
however,  that  the  hospital  establishment  on  this  occa- 
sion would  scarcely  have  been  sufficient,  had  the 
retreating  enemy  stood  at  bay.  The  total  number  of 
doolies  with  the  hospital  was  but  420.  On  a  previous 
occasion  790  men  sick  or  wounded  had  to  be 
sent  to  the  rear :  thus  had  a  similar  necessity  now 
occurred,  regimental  establishments  must  have  been 
taxed  beyond  their  capabilities. 

So  also  the  staff  of  medical  officers  would  have 
been  insufficient,  had  an  action  of  importance  taken 
place.  Had  for  instance  a  similar  number  of  casualties 
again  occurred,  there  would  have  been  but  one  medical 
officer  to  57  sick  or  wounded ;  even  presuming,  which 
is  not  likely,  that  all  of  them  would  have  continued 
fit  for  duty :  whereas  at  least  one  to  thirty-five  cases 
should  have  been  provided. 
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CHAPTER   m. 

PiELD  AEBA2TGEMENTS  IN  NEW 

ZEALAND. 


Value  of  experience  gained — Aspecb  of  Ihe  country — Military 
character  of  Maories — Rate  of  sickness —Itations — Cooking — 
Tents-Bedding — Clothing — Boots — Gaiters — ^Transport — Hos- 
pital arrangements — ^Hospital  diets— PurToyors. 

Value  op  experience  gained. — ^The  late  military 
operations  in  New  Zealand  have  been  fianght  with 
Value  to  the  army  medical  officer^  who  desires  to 
torn  to  account  hereafter  the  valuable  experience 
Aimished  by  that  war;  for  as  elsewhere  observed 
in  this  volume,  the  particular  arrangements  entered 
into  to  meet  the  requirements  of  sick  and  wounded 
during  a  campaign  must  be  modified  to  meet  the 
physical  aspecfa  of  the  country  in  which  the  opera- 
tions  are  carried  on, — ^as  well  as  the  natic^nal  charac- 
teristics as  a  people  of  the  enemy  against  whom  they 
are  directed. 

In  both  these  respects  New  Zealand  may  be  said  to 
have  opened  up  a  new  field :  and  as  we  shall  presently 
see,  the  nature  of  the  arrangements  that  were 
required  in  order  to  meet  the  conditions  attendant 
on  the  campaign,  were  in  their  nature,  more  or  less 
different  from  those  that  became  necessary  either  in 
war  against  an  European  enemy  or  an  Asiatic,  whether 
Indian  or  Chinese.  That  some  degree  of  similarity 
between  the  conditions  of  military  service  here  and  in 
Afirica  exists,  will  be  seen  on  reference  to  the  chapter 
on  the  latter ;  but  it  is  to  be  observed  that  one  very 
great  and  material  difference  exists  between  the 
circumstances  of  the  two  countries,  inasmuch  as  the 
climate  of  the  one  is  salubrious  beyond  any  other 
country  in  the  world :  that  of  the  other,  deadly  in  a 
like  proportion. 
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In  preparing  thid  chapter,  the  drlithor  has  been 
courteonsly  favored  by  Staff  Surgeon  Home,  c,  b.,  v.  c, 
with  the  information  upon  which  it  is  based :  this 
medical  officer  was  field  surgeon  daring  the  war 
against  the  Maories :  and  thus  had  ample  oppor* 
tunity  of  becoming  acquainted  with  the  nature  of 
arrangements,  as  made  by  Inspector  G^eneral  Dr« 
Mouat,  c.  B.,  v<  c,  principal  medical  officer  in  the 
command ;  the  author  also  consulted  the  Beport  by 
the  latter,  published  in  the  fifth  volume  of  the  Depart- 
mental Blue  Eook. 

Aspect  op  the  couNTRT.-^The  country  in  which 
the  war  was  carried  on,  presented  great  difficulties  to 
iaiL  invader :  it  for  the  most  part  consisted  of  fern 
covered  phdns,  cut  up  by  winding  ravines,  the  sides  of 
which  were  usually  covered  with  wood,  and  at  the 
bottoms  of  which  ran  sluggish  streams,  that  eveiy 
now  and  then  spread  out  and  formed  morasses. 

In  these  morasses,  the  New  Zealand  flax,  and  a 
high  grass  called  Toi'^toi  flourished ;  here  and  there, 
patches  of  forest  occurred ;  the  trees  and  "  bush"  were 
covered  with  wild  vines  or  "  bush  ropes,"  as  they  are 
called  in  the  country ;  thus  rendering  the  forest  quite 
impenetrable  either  for  native  or  European,  except  by 
the  slow  operation  of  cutting  roads  or  pathways 
through  them. 

The  fern  varied  in  height :  on  good  rich  soil  it  waa 
high  enough  to  conceal  a  man  on .  horseback,  but 
ordinarily  was  not  more  than  three  feet  high.  The 
labor  of  skirmishing  through  such  "cover"  was 
incredibly  severe ;  a  hundred  yards  of  such  work 
would  eiJiaust  a  weakly  man ;  and,  in  this  kind  of 
warfare,  our  spldiers  while  skirmishing,  could  not  at 
times  see  the  men  on  either  side  of  them. 

In  the  valley  of  the  Waikato  river  and  at  Wanganui, 
the  army  in  ite  march  had  to  follow  the  native  tracks, 
all  of  which  lead  with  undeviating  straightness,  and 
by  the  shortest  way  over  the  tops  of  hills  and  down 
ravines;  there   were    in    the  first  portion  of  the 
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campaign^  no  other  roads  than  these:  and,  although 
after  a  time>  the  river  itself  came  to  he  used  as  a 
medium  of  communication,  it  is  stated  that  at  the 
outset  of  the  operations,  the  one  great  difficulty  to  he 
overcome,  was  in  regard  to  transport. 

The  villages  of  the  natives  occur  at  intervals  along 
the  hanks  of  that  river :  adjoining  each  village  was  a 
piece  of  cleared  and  cultivated  land,  sufficiently  large 
to  provide  for  the  wants  of  the  villages  :  and  in  the 
river,  were  at  each  a  number  of  canoes  that  became 
available  for  transporting  stores  and  mea,  so  soon 
as  the  places  fell  one  by  one  into  the  hands  of  our 
troops. 

These  villages  also  afforded  some  small  store  of 
potatoes  and  fruit,  but  in  other  respects  became  sources 
of  injury  to  the  force :  men  would  keep  rummaging 
among  the  deserted  huts,  and  carrying  away  with 
them  blankets  found  lying  about :  they  became  thus 
infected  with  severe  and  inveterate  forms  of  itch. 

Military  chabacteristics  op  the  people. — ^The 
New  Zealanders  as  a  people  are  said  to  be  deficient  in 
all  military  qualities,  except  in  indomitable  intrepedity. 
They  seldom  give  quarter  to  an  enemy,  although 
instances  are  recorded  of  the  most  chivalrous  conduct 
on  their  part,  in  this  respect ;  they  themselves  when 
wounded  and  brought  to  our  posts,  give  themselves  up 
to  despair:  and  unless  speedily  restored  to  their 
friends,  pine  and  die. 

The  men  are  armed  with  double  barrelled  smooth  bore 
muskets  :  their  custom  was  from  their  hiding  places  to 
endeavour  to  shoot  down  with  the  first  barrel,  whoever 
approached  them,  failing  in  this,  the  second  barrel 
was  reserved ;  meantime  tiie  startled  soldier  fired  wildly; 
the  Maori  had  nothing  to  fear ;  he  aimed  steadily  and 
at  leisure,  and  thus  were  many  of  our  men  and 
officers  lost.  No  person  could  tell  what  tuft  of  fern 
did  not  conceal  a  Maori :  and  hence,  the  only  chance  a 
single  officer  had  in  traversing  from  post  to  post,  was 
by  riding  the  fastest  horse  procurable. 
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In  addition  to  tW  musket,  many  carried  the 
tomahawk,  with  which,  in  single  combat,  they  are 
said  to  have  often  been  able  to  successftilly  contend 
against  a  soldier  armed  with  the  rifle  and  bayonet. 
A  well  directed  blow  of  their  national,  weapon  is  neces- 
sarily fatal. 

Another  peculiarity  of  the  people  during  the  late 
war,  which  deserves  to  be  mentioned  here,  is  that  it 
was  not  only  the  manhood  properly  so  called  of  the 
country,  who  took  the  field  against  us :  but  all  classes 
joined,  and  both  sexes,  women  and  children,  old  men 
^nd  boys,  were  all  in  the  field :  those  who  were  unable 
to  bear  arms,  were  employed  in  carrying  stores  for 
them,  who  could. 

Sickness. — ^With  reference  to  the  rate  of  sickness 
among  the  troops,  Dr.  Home  observes,  that  although 
the  climate  of  New  Zealand  is  a  splendid  one :  yet 
there  were  many  cold  days,  and  that  occasionally  the 
occurence  of  rain  was  the  cause  of  much  discomfort 
to  the  men  employed  on  service :  and  not  only  so,  but 
that  it  produced  dysentery  and  rheumatism  among 
them. 

During  the  first  year  of  the  campaign,  there  was 
very  little  sickness  ;  the  average  rate  whether  in  the 
field  or  in  quarters,  being  about  8  per  cent.  In  the 
second  year  however,  it  increased  considerably.  As  the 
army  advanced, it  became  necessary  to  secure  communi- 
cation with  the  rear ;  posts  were  therefore  established, 
and  redoubts  erected  at  distances  of  about  ten  miles  ; 
and  inside  these  redoubts,  detachments  of  troops  were 
encamped,  the  baggage  animals  occupying  "lines" 
ouiside.  The  men  so  left,  suffered  considerably  from 
fever  during  the  second  year  of  the  war.  Some  cases 
of  hepatic  abscess,  and  of  sun  stroke,  also  occurred. 

As  will  appear  under  its  proper  head,  the  troops 
were  supplied  with  a  most  liberal  ration,  one  result 
of  which  doubtless  was  the  circumstance  that  only 
one  case  of  scurvy  occurred  among  them.  This  is 
a  very  striking  fi&ct  when  contrasted  with  what  took 
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place  at  the  Cape  of  Gbod  Hope,  and  is  of  rach  firequent 
occurrence  in  India^  not  only  when  troops  are  in 
the  field,  but  when  occupying  quarters  in  cantonments. 

Eations. — ^While  the  troops  were  employed  in  the 
field,  the  severity  of  the  yarious  duties  they  had  to 
perform  was  so  great,  that  the  insufficiency  of  the 
ordinary  ration  speedily  was  rendered  apparent ;  an 
increased  scale  of  rationing  the  men  during  active 
service  was  accordingly  adopted. 

This  scale  consisted  of  the  following  articles  and 
quantities,  namely ; — 

Fresh  meat  lb.  1,  or  salt  meat  lb.  1,  bread  lb. 
1^,  or  biscuit  lb.  1,  potatoes  lb.  1. 

In  case  good  potatoes  were  not  at  any  time 
procurable,  ifien  preserved  potatoes,  4  oz.  If  these 
were  not  obtainable,  then  rice,  4  oz.,  or  compressed 
vegetables,  1  oz.,  or  peas,  J  of  a  pint. 

In  addition  to  these,  each  man  had  a  daily  allow- 
ance of  onions,  ^  oz.,  or  if  onions  were  not  procurable 
^  0?.  of  mustard,  or  ^  oz.  of  pickles. 

The  daily  quantity  of  tea  issued  per  man,  was  J 
oz.,  sugar  2  oz.,  coflTee  J  oz.,  pepper  ^  oz.,  salt  ^  oz. : 
and  one  gill  of  rum. 

For  the  purposes  of  lighting,  candles  were  issued 
at  the  rate  of  one  for  every  five  men ;  and,  for  cooking, 
lbs.  10  of  wood  were  allowed  daily.  It  was  seldom 
however,  that  the  latter  was  required,  as  fuel  abounded 
every  where,  and  the  men  helped  themselves. 

Cooking. — Cooking  was  performed  by  means  of 
camp  kettles,  the  lids  of  which  formed  frying  pans. 
According  to  Dr.  Home,  what  is  called  the  "  Flanders" 
eamp  kettle,  is  too  heavy  for  service,  such  as  they 
were  engaged  on. 

It  does  not  appear  that  regular  cooking  places 
were  erected ;  the  men  extemporised  places  for  the 
purpose,  and  no  inconvenience  occurred  from  this 
arrangement. 

Tents. — Tents  were  not  used ;  at  least  they  were  not 
in  the  early  part  of  the  campaign ;  substitutes  for 
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tb«n  w^  «,™^  in  gips,  Muo».  o,  ^  i.  on, 
copied  from  the  Maories ;  two  blankets  aiid  a  piece 
of  stick  as  a  ridge  pole  formed  a  tenie  d'adri  which 
answered  very  well  and  kept  out  rain. 

Later,  after  possession  of  the  Waikato  river  had 
been  obtained,  and  a  basis  of  operations  established, 
bullock  and  horse  drays  accompanied  the  different 
columns ;  but  it  was  necessary  for  the  troops,  as  they 
advanced,  to  clear  roads  for  these  conveyances,  to  travel 
along.  Facines and bundlesof  fern thro^into marshes, 
formed  a  road  across  them :  and  ravines  were  crossed 
by  cutting  roads  down  one  bank  and  up  the  otiber. 

A  plain  statement  of  facts  such  as  here  given, 
will  communicate  a  clear  idea  of  the  difficulties  under 
which  medical  a»  weU  aa  military  axrangemente  for  a 
force  are  made,  and  executed  under  such  circumstances* 
After  it  had  thiw  become  practicable  to  bring  up  teate 
for  the  use  of  the  troops,  the  ordinary  bell  tent  was 
issued  in  the  proportion  of  one  to  every  15  men.  This 
only  admitted  of  each  occupant  having  40  cubic  feet 
of  space,  an  amount  altogether  insufficient  for  sanitadry 
requirements :  it  was  therefore  subsequently  altered. 

In  1865,  tenies  d*abris  of  the  new  pattern  were  issued 
in  the  proportion  of  3  per  company :  these  were  used 
by  guards  and  picquets  :  and,  aa  Dr.  Home  observes, 
the  advantages  to  the  men  of  this  acrangement 
cannot  be  overstated. 

Bedding. — Little  or  no  provision  in  the  shape  of 
bedding  was  required ;  the  men  in  health  could  readily 
obtain  fern  in  any  quantity,  and  this  made  an  excellent 
and  comfortable  bed.  Each  man  had  his  own  blanket, 
and  in  winter,  a  second  was  issued  to  him. 

The  sick  and  wounded  when  being  sent  to  the  rear, 
wcore  often  similarly  placed  upon  fern :  when  in 
hospital,  slips  brought  on  for  the  purpose  were  filled 
with  the  same  material,  and  additional  blankets  from 
the  hospital  stores  were  ^ven  to  them. 

The  Lnm.n  enaam^ng  btoirt  of  the  «v<..t.y 
was  found  to  be  coarse  in  material  and  insufficient 
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to  maintam  warmth.  Dr.  Home  thinks  that  the 
blanket  used  by  the  bushmen,  would  be  a  valuable 
substitute ;  consisting,  as  it  does,  of  a  railway  rug 
having  a  coating  of  india-rubber  upon  one  side.  It 
is  more  than  questionable  however,  if  such  an  article 
would  be  found  any  better  adapted  for  use  during 
war  in  New  Zealand,  than  it  has  been  said  to  be  else- 
where.  In  other  countries,  nothing  is  found  to 
answer  so  well  as  a  thick  English  blanket. 

Clothing. — ^Dr.  Home  states  that  the  best  dress 
he  has  ever  seen  used  by  British  troops,  was  that 
adopted  in  New  Zealand :  it  was  a  modification  of 
the  ordinary  costume  used  in  the  Colony,  and  con- 
sisted of  a  serge  ''jumper''  of  loose  fit,  and  blue  serge 
trowsers.  The  men  marched  easily  in  this  dress ; 
it  speedily  dried  after  getting  wet,  and  while  light 
in  material,  it  was  at  the  same  time  warm. 

It  is  stated  that  the  white  cap  covers  and  white 
belts  worn  by  the  soldiers,  by  rendering  them  more 
distinct  marks  for  the  muskets  of  the  Maories,  were 
thus  the  cause  of  the  loss  of  life  unnecessarily.  Both 
descriptions  of  equipment  ought  therefore  to  be  aban- 
doned while  troops  are  in  the  field,  and  substitutes 
given,  whose  colour  is  less  distinct. 

Boors. — ^The  description  of  boot  that  was  found 
best  to  answer  all  purposes,  was  the  "  Daubeny."  Its 
principal  peculiarily  is  that  the  sole  is  very  broad, 
and  thus  the  foot  lias  Aill  play. 

The  importance  of  issuing  boots,  already  prepared 
with  hob  nails,  is  noticed  by  Dr.  Home.  He 
observes  that  the  necessity  for  tnis  is  apparent :  the 
exertion  in  climbing  hills,  especially  after  rain,  is 
excessive,  unless  the  men  wear  hob-nailed  boots.  Dr. 
Mouat  in  his  Beport  states  that  25  per  cent,  of  admis- 
sions into  hospital  were  from  foot  soreness — ^a  circum- 
stance which  clearly  indicates  how  ill  adapted  the  boots 
used  by  the  men,  were  to  the  requirements  of  service. 

G-AiTSRS. — Qaiters  such  as  are  issued  to  the  troops, 
would  appear  to  have  only  one  &ult;  they  are  too  short. 
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Dr.  Mouat  thinks,  they  should  be  made  longer,  so  as 
to  protect  the  knee,  but  not  impede  its  movements. 

Tbanspoet. — It  appears  that  when  the  force  com- 
menced its  advance,  the  only  means  of  transport  then 
available,  consisted  of  stretchers,  one  of  which  was 
allowed  to  every  50  men;  that  is,  at  the  rate  of  two 
per  cent,  of  strength.  At  that  time  there  were,  as 
stated  by  Dr.  Home,  but  two  horses  in  the  force :  tiiat 
is.  the  cWger  of  the  general  officer  commanding,  and 
that  of  his  aide-de-camp.  No  other  officer  was  mounted, 
for  the  reason  that  grass  could  not  be  obtained 
on  the  fern  covered  plains,  and  there  as  yet  existed  no 
means  of  conveying  forage ;  every  person,  officers  and 
men,  had  accordingly  to  carry  their  own  baggage 
upon  their  backs. 

A  road  was  speedily  completed,  along  which 
wheeled  conveyances  coiQd  travel :  as  however,  the 
country  on  either  side  of  this  road  was  held  by 
the  enemy,  the  waggons  that  daily  brought  supplies 
to  the  front,  had  to  be  accompanied  by  strong  escorts. 

After  a  time  also,  the  Waikato  river  itself  affi>rded 
a  valuable  means  of  transport,  albeit,  a  somewhat 
dangerous  one;  inasmuch  as  canoes  and  boats 
employed  upon  it,  were  not  infrequently  lost  while 
crossing  the  bar  at  its  mouth  :  and  their  crews,  whether 
friendly  natives,  or  British  soldiers,  drowned. 

Towards  the  end  of  1864,  some  large  and  cum- 
brous waggons  were  brought  out  by  the  military 
train ;  the  first  of  these  that  was  taken  into  use  how- 
ever, after  a  few  days'  work  broke,  and  became 
unserviceable.  The  plan  on  which  they  had  been 
built  was  unsuitable  for  New  Zealand.  Another 
small  one  horse  cart  was  also  brought  out  by  the  mili- 
tary train,  but,  accordinef  to  Dr.  Home,  it  too  was 
nnsuited  for  <»n7ing  sick  or  wounded  men ;  it  jolted 
themtoomuch.  '' 

The  description  of  ambulance  that  was  found  most 
serviceable  under  all  circumstances,  was  the  common 
American  express  waggon ;  it  weighed  about  4  cwt. 
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and  was  capable  of  being  loaded  ap  to  10  or  12  cwt. 
It  carried  4  or  5  men,  and  admitted  of  two  of  these 
lying  at  fall  length.  It  had  good  springs,  was  covered 
by  a  canvas  top,  and  had  the  great  advantage  of 
being  capable  of  being  carried.by  men  across  a  ravine 
or  difficult  part  of  the  road.  It  was  drawn  by  two 
h(Mrses  yoked  tandem  fashion,  and  conld  follow  the 
troops  wherever  there  existed  a  native  foot  path. 

Cacolets  and  mule  litters  were  sent  out  from  Eng- 
land, but  proved  useless  ;  no  horses  in  New  Zealand 
could  carry  them  up  the  steep  slippery  hills,  nor 
could  the  restless,  "  bucking*'  horses  of  the  country 
be  trusted  to  convey  sick  or  wounded  men  in  this 
way. 

A  Commissariat  transport  corps,  extemporised 
at  the  time,  took  charge  of  all  draught  animals  and 
wheeled  conveyances ;  this  corps  was  under  the  chai^ 
of  a  military  officer,  and  to  him  the  field  surgeon 
sent  requisitions  for  the  amount  required ;  it  being  the 
Airther  duty  of  the  sui^eon  to  see  that  individual 
regiments  and  detachments  were  supplied  with  their 
proportion ;  this  plan  is  said  to  have  worked  admirably. 

As  an  illustration  of  how  sick  and  wounded  were 
transported,  it  may  be  noted  that  the  first  action 
occurred  at  a  place  distant  about  eighteen  miles  from 
Wanganui :  to  which  place  in  consequence  of  a  change 
of  base,  for  further  operations  having  been  made,  it 
was  necessary  that  the  wounded  should  be  sent.  This 
was  accordingly  done  in  the  only  two  ambulances 
then  available,  and  partiy  in  bullock  drays  filled  with 
fern,  on  which  the  injured  men  were  placed  upon  beds. 

Further  on,  the  force  marched  along  the  coast ;  and 
was  accompanied  by  flat-bottomed  steamers,  which,  in 
fine  weather,  entered  the  rivers,  brought  in  stores, 
and  took  back  the  wounded ;  as  however,  the  mouths 
of  the  rivers  on  the  western  coast  have  dangerous 
bars,  the  steamers  could  only  occasionally  enter  them. 

The  wounded  men,  during  an  action,  were  removed 
on  stretchers  by  **  idlers,"  or  by  bandsmen :  but  as 
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stated  by  Dr.  Hom6»  a  meUiodised  plan  for  so 
doing,  would  in  the  event  of  an  European  War,  be  an 
urgent  want. 

These  stretchers  were  generally  carried  by  men  told 
off  from  the  ranks  for  the  purposOi  and  who  followed 
the  respective  regiments. 

Hospital  arrangembnts. — The  plan  of  the  campaign 
involved  an  advance  up  the  Waikato  valley.  The 
position  at  which  the  Maories  made  their  first  stand, 
was  at  a  distance  of  38  miles  from  Auckland :  and  sub- 
sequently they  occupied  during  their  gradual  retreat, 
positixms  in  succession,  at  distances  of  twelve  or  sixteen 
miles  from  each  other. 

Hospital  equipment  of  all  kinds  was  sent  out  from 
Auckland,  and  an  hospital  of  considerable  size  esta- 
blished at  the  first  point  of  contact  with  the  enemy 
from  it :  tents,  and  all  other  requirements  were  sent 
on,  and  smaller  hospitals  formed  as  the  force  advanced, 
until  the  troops  had  obtained  possession  of  the  river ; 
after  this  had  been  effected,  the  equipment  and  stores 
required  for  the  advance  beyond  the  river  were  sent 
round  by  sea,  in  vessels,  and  up  t&e  stream,  thus 
leaving  itte  intermediate  establishments  intact. 

These  hospitals  were  managed  entirely  upon  the 
footing  of  general  ones  ;  sick  and  wounded  from 
regiments  indiscriminately  were  received  into  them, 
thus  leaving  the  regiments  entirely  unencumbered ; 
and  medical  officers,  staff  or  regiment,  were  appointed 
to  positions  and  duties  solely  according  to  fitness 
for  Sem.  ^ 

Aiihe  particular  points  whei^  hospitals  were 
established,  huts  were  erected  for  the  purpose ;  these 
were  easily  supplimented.  when  necessary,  by  marquees 
and  b^  tents.  Into  each  marquee,  8  men  were  placed, 
or  if  severely  injured,  a  smaller  number. 

During  the  time  the  army  was  advancing,  the  plan 
was  that,  on  arrival  of  the  force  at  the  pmnt  where  a 
camp  was  to  be  pitched  for  a  Icmger  or  shorter  time, 
the  fidd  surgeon  received  over  from  the  Assistant 
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Quarter-Master-General,  a  space  of  groimd  centrically 
placed,  on  which  the  united  hospital  tents  of  aU 
regiments  constituting  the  force  were  pitched. 

When  an  action  came  to  be  fought,  the  plan 
adopted  in  regard  to  medical  arrangements,  was 
to  retain  the  hospital  npon  its  original  ground, 
merely  sending  to  the  front  the  means  to  afford  to 
wounded  men  immediate  succour:  they  were  then 
removed  to  the  hospitals,  and  as  each  successiye 
advance  seems  to  have  been  only  to  a  distance  of  a  few 
miles  from  the  previous  position,  there  appears  to 
have  been  little  difficulty  in  making  provision  as  men- 
tioned for  the  wants  of  the  wounded. 

Dr.  Home  considers,  and  perliaps  justly  so,  with 
reference  to  the  nature  of  the  operations  in  New 
Zealand,  that  the  system  of  regimental  hospitals  was 
unsuited  to  their  requirements :  that  in  fact  it  became 
necessary  as  the  war  proceeded,  to  abrogate  it,  and 
introduce  entirely  that  of  general  hospitals.  It 
must  be  observed  however,  that  war&re  in  this 
country  is  exceptional  in  its  nature :  comparatively 
small  extent  of  territory  was  gone  over,  and  regimentiB 
do  not  seem  to  have  been  cslled  upon  to  act  singly, 
as  is  so  often  the  case  in  war  elsewhere. 

It  may  not,  indeed,  be  necessary  that  when  different 
regiments  are  brigaded  together,  each  regiment  should 
have  ite  own  fracture  box  and  operating  tables: 
and  it  could  be  so  arranged,  under  these  circumstances, 
that  the  stores  only  that  are  needed  shall  be  conveyexd 
with  the  respective  regiments  ;  these  details  how- 
ever,  do  not  aflfect  the  system  of  regimenl^  hospitels, 
which,  although,  perhaps  not  always  adapted  for  New 
Zealand,  have  been  found  so   invaluable  elsewhere. 

Hospital  diets. — At  fixed  hospitals,  the  regular 
system  of  diets  was  in  use  :  at  the  smaller  hospitals 
however,  this  does  not  appear  to  have  been  practi- 
cable; there,  the  ordinary  rations  for  the  men  in 
hospitals  were  prepared  for  them  in  different  ways : 
and  all  depended  upon  the  ingenuity  of  the  medical 
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officer^  as  to  how  far  these  could  be  so  cooked^  as  to 
meet  the  requirements  of  sick  men. 

The  "  extras"  used,  were  obtained  on  requisition 
from  the  purveyor's  department  at  the  nearest  post, 
and  an  account  of  their  expenditure  sent  in  monthly 
by  the  medical  officer :  alter  a  time^  stewards  were 
appointed,  who  performed  this  duty. 

Purveyors. — Dr.  Home  states  that  he  never  saw 
a  purveyor  in  the  fields  and  that  in  order  to  avert  an 
oUierwise  inevitable  break  down,  medical  officers  took 
charge  of  purveyor's  stores  among  their  own  private 
baggage.  He  pertinently  remarks  in  connection 
witib  this  matter,  '^  the  truth  is  that  all  real  respon- 
sibiUty  rests  with  the  medical  officers  for  every  thing 
connected  with  the  care  and  treatment  of  sick  or 
wounded  men,  and  this  responsibiliiy  they  cannot 
shake  off :  to  give  them  responsibility  without  power, 
that  is,  power  to  order  the  purveyors  as  much  as  a 
militaiy  man  orders  a  Commissary,  is  unjust." 
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CHAPTER  XX. 

MALABTA, 


Theory  of  malaria — Marshes — Indication— Submerged  manhes 
— A  submerged  marsh  better  than  bad  drainage — Miasmatic 
diseases — Interval  between  exposure  to  malaria  and  its  effects 
— Malaria  from  turned  up  soil — Malaria  most  injurious  at  night 
— Early  parades — During  skep^-^Malarious  plains— South  Hol- 
land— Walcheren— Bocky  soils — Port  of  Spain — Baie — India — 
Height — Example  in  China— Sicily — India — England — Jamaica 
— Altitudes — Malaria  prevented  by  heat — Destroyed  by  fire 
— Interrupted — ^By  water— Dense  Tegetation— Thi8tle»--^4a]i- 
flowers— Trees-^Guarda  against  malaria— Prophylactics. 

Thsort  of  MAiABiA.«*-*^ve3fal  of  the  more  recent 
writers^  among  whom  is  Dr.  Hammond,  incUne  to 
the  theoiy  thfat  maianons  diseases  are  propagated 
by  the  presence  of  minute  poisonous  fdngi  in  the 
atmosphere.  In  confirmation  of  this  view,  Dr.  Ham- 
mond records  the  £gtct  that  he  himself  contracted  an 
intermittent  fever  from  inspecting  musty  hay,  and 
that  he  was  attacked  by  head-ache  and  pyrexia  after 
looking  among  old  books. 

A  further  confirmation  of  this  theory  is  given  by 
Dr.  Salisbury,  who  states  that  during  the  civil  war 
in  America,  the  existence  of  camp  measles  has  been  a 
source  of  anxiety ;  men  leaving  tiieir  homes  in  good 
health,  becoming  speedily  attacked  with  that  disease. 
This  author  states  that  they  were  so,  after  handling 
or  being  in  contact  with  straw  in  a  state  of  partial 
decomposition  :  and  that  he  detected  upon  the  straw, 
particular  spores,  which  gave  rise  to  the  disease.  He 
even  went  further ;  inoculated  himself  and  his  wife 
with  these  supposed  sporules,  and  the  production  of 
camp  measles  was  the  consequence. 

This  author  very  naturally  conjectures  that  other 
diseases  may  be  found  to  be  produced  by  a  like  cause  : 
of  which  hay  asthma  may  be  one. 
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It  18  clear  however,  that  the  morbific  influence 
commonly  recognised  under  the  name  of  malaria  is 
not  what  is  here  described:  that  which  under  the 
name  of  marsh  miasm  has  long  been  acknowledged  to 
be  given  out  in  low  lying  damp  localities, — ^that 
which  hangs  about  in  fogs  over  damp  alluvial  soils. — 
or  that  which  although  not  tangible  to  sense  or 
chemical  re-agents,  produces  intermittent,  remittent, 
and  continued  fevers,— cholera,— diarhoea  and  dysen- 
try, — various  disorders  of  the  nervous  system : — ^and 
deranges  the  formation  and  action  of  the  blood  in 
persons  long  exposed  to  its  effects. 

It  is  to  this  influence,  whatever  its  specific  nature 
may  be,  that  the  term  malaria  is  usually  applied.  Dr. 
Angus  Smith  is  of  opinion  that  it  is  produced 
by  putrescence  going  on  in  the  soil, — ^that  it  is 
increased  by  alkalinity,  and  decreased  by  acidity ; 
but  it  does  not  appear  that  the  correctness  of 
these  views  has  been  established. 

Marshes. — As  is  well  known,  swampy  localities 
are  fertile  sources  of  malaria ;  all  swamps,  however, 
ai*e  not  malarious,  as  for  example,  those  containing 
vegetable  formations  in  progress  of  change  to  peat. 

Indications. — The  usual  indications  of  a  malarious 
soil  are  the  presence  of  marshy  vegetation, — of  batra- 
chian  reptiles, — of  many  insects, — of  insectivorous 
birds, — of  scolopacidae, — and,  in  India,  of  the  paddy 
bird,  or  ardea. 

Submerged  marshes. — ^When  however,  a  swamp  is 
completely  covered  by  water,  malaria  is  not  extricated 
therefrom.  It  is  apparently  absorbed  by  the  water, 
and  although  itself  not  disseminated  in  the  atmos- 
phere, may  exert  its  eflects  upon  persons  who  make 
use  of  the  water  so  impregnated, — a  fact  which  should 
be  borne  in  view,  during  marches  near  localities  of 
this  nature,  where  water  thus  saturated,  is  alone 
procurable. 

A    SUBMERGED  MARSH,    BETTER  THAN    BAD    DRAINAGE. 

In  the  process  of  the  evaporation  of  surface  water   of 
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these  marshes,  the  malaria  which  had  beeu  retained 
in  the  water  covering  them  becomes  dissemi- 
nised  in  the  atmosphere,  exerting  its  usual  eiSects 
upon  persons  exposed  to  it :  so  that  a  locality  which 
was  healthy,  while  a  jheel,  lake,  or  lagoon  existed, 
may,  on  these  becoming  converted  into  an  ordi* 
n4  n>a«h,  be  «nde^  extremely  inimioJ  to 
health. 

This  fact  has  an  important  bearing  upon  army 
hygiene :  the  medical  officer  should  in  such  a  case 
ascertain  from  the  en^neer  how  far  such  a  locality 
can  be  completely  drained,  and  if  it  cannot  be  so, 
better  leave  it  alone. 

Miasmatic  diseases. — That  class  of  diseases  to 
which  the  term  miasmatic  has  been  apphed,  appear  to 
be  most  severe  when  surface  water,  the  result  of  heavy- 
rain  saturates  the  subsoil.  Heavy  rains  however,  are 
less  injurious  to  health  than  a  wet  or  damp  soil  sur- 
charged with  0%'ganic  matter  under  high  temperature. 

Interval  between  exposure  to  malaria,  and 
ITS  effects. — Malaria  may,  imder  certain  circum- 
stances, exert  its  effects  very  rapidly,  and  after  but 
slight  exposure  to  it :  thus,  it  is  stated  that  fever 
may  be  induced  within  half  an  hour  after  exposure 
to  it,  and  that  a  single  inspiration,  or  the  space  of 
a  few  seconds  is  sufficient  for  the  purpose. 

In  France  and  Italy  instances  occur  of  labourers 
dying  instantly  from  merely  sitting  or  lying  down 
upon  the  ground.  Probably  however,  the  interval 
between  the  reception  of  the  malarious  poison,  and 
the  occurrence  of  its  specific  disease,  may  be  gene*- 
rally  considered  to  be  about  a  week 

Malaria  from  turned  up  soil. — There  are 
numerous  examples  of  malaria  being  given  out  in  a 
virulent  form  from  the  soil  being  newly  turned  up 
either  by  ploughing  or  by  excavating  sites  for  build- 
ings ;  so  that  if  practicable,  when  troops  are  tempo- 
rarily located  in  such  localities,  the  sur&ce  of  the 
ground  should  be  as  little  disturbed  as  possible. 
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At  Hong-Kong  for  instance,  some  parts  of  the  island 
were  rendered  so  extremely  unhealthy  during  the 
process  of  clearing  what  is  now  the  site  of  Victoria, 
that  they  had  for  the  time  being  to  be  abandoned. 

This  applies  to  rock  or  soil  that  had  never  before 
been  disturbed.  It  is  comparatively  easy  to  under- 
stand why  soil  saturated  with  organic  decomposing 
matters  should,  on  being  disturbed,  give  out  most 
pernicious  influences,  and  why  cholera  and  fever  are 
thus  occasioned  by  turning  up  the  soil  of  old  grave- 
yards. 

Instances  are  recorded,  however,  of  localities  pre- 
viously healthy,  becoming  the  scene  of  malarious 
disease  on  the  soil  being  turned  up :  hence  it  should 
be  at  all  times  a  rule  with  officers  of  troops  in  motion, 
to  be  extremely  careful  not  to  disturb  the  surface  of 
unknown  localities  more  than  is  necessary. 

Malaria  most  injurious  at  night. — Morning  and 
evening  fogs  formed  on  low  ground  are  pernicious  in 
their  nature  from  their  holding  miasmata  in  solution. 
This  is  what  induces  the  evil  effects  attributed  to 
night  air. 

So  well  are  the  effects  of  exposure  to  these  influ- 
ences in  particular  localities  in  India  understood, 
that  travellers  during  all  but  the  dryest  part  of  the 
year  avoid  proceeding  at  night  through  them.  This 
is  particularly  the  case  as  regard  the  tracts  of  low 
jangle  that  exist  at  the  base  of  certain  ranges  of  hills. 

Parly  Parades^ — In  countries  where  malarious 
influence  exist  in  a  very  powerful  degree,  as  on  the 
western  coast  of  Africa  and  at  Honsr-Kong,  residents 
dread  exposure  to  the  early  morning  air,  atid  as  a 
rule  avoid  exposure  to  it :  and  it  may  be  fairly 
questioned  if  the  pracljice  of  holding  parades  in  the 
very  early  morning  in  some  of  the  more  unhealthy 
parts  of  India,  has  not  been  in  a  considerable  degree 
the  cause  of  sickness  among  the  soldiers.  If,  in  fact, 
in  avoiding  the  effects  of  tibe  morning  sun,  the  men^ 
were  not  subjected  to  influences  still  more  dangerous 
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for   it   is  acknowledged  that  bright  sunshine,   and   a 
temperature  above  80^F.  render  malaria  innocuous. 

During  sleep.  — The  greater  liability  of  a  person  to 
suffer  from  external  influences  during  the  period  of 
sleep  than  when  awake,  is  generally  acknowledged. 
This  liability  to  become  affected  by  malarious  influ- 
ences is  especially  great :  and  hence  those  who  must 
from  any  circumstances  traverse  notoriously  malarious 
districts  at  night  should  be  careful  not  to  sleep 
during  the  period  of  transit. 

Malarious  plains. — But  malaria  may  not  only  exist 
in  damp  or  marshy  localities  :  under  certain  circum- 
stances it  is  powerful  on  sandy  alluvial  plains  on 
which  little  or  no  vegetation  is  to  be  met  with. 

South  Holland. — Thus  in  South  Holland,  in 
August,  1794,  after  a  very  dry  and  hot  summer  our 
troops  suffered  severely  from  fever,  yet  the  soil  was  a 
level  plain  of  sand  with  perfectly  dry  surface,  and 
without  vegetation ;  save  a  few  stunted  heath  plants. 

Walcherbn. — So  at  Walcheren  in  1809.  In  an 
army  of  43,521  men,  18,000  either  died  or  were 
invalided  in  three  months,  and  within  five  months 
the  entire  force  was  almost  destroyed  by  fever.  The 
entire  island,  except  a  few  mounds  of  sand  on  the 
western  shore,  is  a  dead  flat,  the  soil  consisting  of 
white  sand  with  about  a  third  part  of  clay.  A  very 
important  fact  requires  to  be  noted  however  in  c  on- 
nection  with  this  circumstance,  namely,  that  the 
surface  of  the  island  is  considerably  below  high  water 
mark,  and  is  protected  from  inundations  by  dykes. 

Rocky  soils. — Dry  rocky  soils  in  some  locali- 
ties are,  under  certain  circumstances,  liable  to  out- 
breaks of  fever,  and  other  zymotic  diseases  :  of  these 
we  have  examples  in  the  island  of  Ascension 
Gibraltar,  the  Ionian  islands  :  in  America  near  the 
Orinoco,  and  in  various  parts  of  India.  One  cause 
of  the  peculiarity  is  said  to  be  the  extent  to  which 
these  absorb  heat,  rendering  their  surface  of  a  much 
higher  temperature  than  the  air  over  them. 
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Port  of  Spain. — According  to  Dr.  Parkin,  Port 
of  Spain  in  Trinidad,  is  hemmed  in  on  eacli  side  by  a 
swamp,  yet  the  residents  and  even  strangers  enjoy  a 
comparative  immunity  from  fever.  If  the  same 
persons  however  take  up  their  abode  for  a  single  night 
on  the  La  Yantile  hill  in  the  immediate  neighbour- 
hood, which  overlooks  the  bay  of  Trinidad,  they  will 
certainly  suffer  from  fever  in  its  severest  form ;  even 
a  Creole  Spaniard  dare  not  sleep  upon  that  hill  a 
single  night. 

Baim. — So  at  Baiae,  a  French  army  of  28,000  men 
was  by  the  effects  of  malaria  in  a  few  days  reduced 
to  4,000. 

India. — In  some  parts  of  India  similar  results 
occur,  although  in  less  terrible  a  degree :  thus  in 
Scinde  and  the  Punjab  all  the  ordinary  malarious 
diseases  prevail,  more  especially  intermittent  fever, 
neundigic  disorders,  cachexia,  &c.,  and  yet  the  tract 
of  territory  is  very  dry  and  bare, — ^the  soil  for  the 
most  part  sandy  alluvium  upon  clay, — or  as  is  the 
case  in  the  instance  of  Kurrachee,  upon  magnesian 
Ume  stone. 

Height. — In  a  concentrated  form  malaria  is 
believed  not  to  reach  a  greater  perpendicular  height 
than  thirty  feet  from  the  surface  of  the  ground: 
hence  the  obvious  cause  of  the  superior  healthiness 
of  upper  storied  rooms  in  districts  where  it  abounds. 

This  is  not  to  be  confounded  however  with  the 
height  above  the  sea  level,  as  for  instance,  on 
mountains,  to  which  its  influence  extend :  or  up  to 
which  it  may  be  wafbed  by  winds  that  sweep  across 
places  where  it  is  generated. 

Example  in  China. — It  is  considered  to  be  more 
powerful  in  valleys  and  hollows  than  upon  elevated 
sites :  yet  it  could  seem  that  low  hiUs  which  rise 
abruptly  from  fiat  malarious  plains  are  really  more 
unhealthy  than  are  the  plains  themselves.  This  is 
remarkably  the  case  at  Canton  where  "the  heights"  in 
rear  of  that  city,  upon  which  our  troops  were  stationed 
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in  1860  and  1861,  were  found  to  be  &r  more  unhealthy 
than  the  plains  themselves.  So  much  indeed  is  this 
found  to  be  the  case  in  China,  that  the  natives  as  a 
rule  do  not  erect  their  dwellings  upon  elevations  of 
inconsiderable  height. 

Sicily. — In  Sicily,  according  to  Pickford,  out  of 
seventy-six  uuhealthy  towns  and  villages,  thirty-five 
are  situated  upon  hills  and  declivities.  It  is  there 
believed  that  not  only  do  the  warm  south  winds 
produce,  but  readily  waft  upwards  among  the  hills  the 
malaria  of  the  emanating  districts. 

India. — ^Among  the  hills  in  India,  valleys  are 
extremely  unhealthy  on  accoimt  of  malaria :  the 
concomitants  of  alluvial  soil,  periodical  rains,  and 
a  powerM  sun  producing  this  condition.  The  opera- 
tion of  the  poison  may  indeed  be  less  intense  than 
in  the  plains,  yet  be  sufficiently  powerful  to  be 
dangerous. 

England. — Somewhat  similar  cases  occur  in  Eng- 
land; thus  the  inhabitants  of  Greenhithe  andNorthfleet 
are  almost  exempt  from  intermittent  fever,  while 
those  on  the  hills  beyond  suffer  much  from  the 
disease.  A  similar  circumstance  occurs  at  Weymouth, 
and  in  the  marshy  districts  in  Sussex. 

Jamaica. — ^A  more  striking  illustration  however 
occurs  in  reference  to  Fort  Hildane,  Porto  Maria, 
Jamaica.  The  promontory  upon  the  point  of  which 
it  is  situated,  is  160  feet  above  the  level  of  the 
sea,  and  200  feet  across.  Its  faces  are  perpendi- 
cular, washed  on  three  sides  by  the  sea,  and  to  all 
appearance  healthy,  being  merely  a  mass  of  chalk : 
yet  while  at  the  base  to  leeward  amongst  Mangrove 
swamps  the  inhabitants  are  healthy,  tbe  troops  in  the 
fort  suffered  so  severely  from  fever  that  it  had  to 
be  abandoned. 

It  is  possible  that  in  all  these  instances,  geological 
formation  may  have  influenced  the  cause  of  sickness, 
and  while  it  is  important  to  know  that  elevations  are 
not  necessarily  more  healthy  than  plains,  it  is  no  less 
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important  to  be  aware  that  under  particular  circum- 
stances removal  to  a  small  distance,  and  trivial 
elevation,  renders  the  person  exempt  from  the  influ- 
ences of  malaria.  Thus  at  Accra  on  the  Gold  Coast, 
the  low  range  of  hills  behind  the  settlement,  enjoyed 
the  character  of  beinj^  almost  exempt  from  malaria  : 
hence  this  was  a  ^vourite  resort  for  people  who 
suffered  from  the  fever  of  the  coast. 

Altitudes. — ^It  is  customary  to  state  that  malaria  is 
limited  by  particular  mountain  elevations  in  different 
latitudes  :  of  these,  a  few  may  be  extracted  from  the 
writings  of  authors  on  this  subject,  premising  that 
experience  has  not  yet  demonstrated  the  absolute 
correctness  of  these  statements. 

Thus  it  is  said  that  in  Italy  in  latitude  44  N.,  an 
altitude  of  1,500  feet  secures  an  exemption  from 
paludal  disease.  In  the  West  Indies,  latitude  25 
N.,  2,510  feet  are  required  for  the  same  object; 
as  however  yellow  fever  occurred  at  Newcastle  in 
Jamaica  at  an  elevation  of  4,000  in  the  year  1860, 
it  is  evident  that  the  first  estimate  is  very  far  under 
the  correct  one. 

At  Gibraltar  in  86  N.,  malarious  yellow  fever  is 
occasionally  prevalent  as  an  epidemic  at  an  altitude  of 
1,439  feet  i  again  a  marsh  at  Erzeroum  in  Turkey  in 
Ai»ia,  at  an  elevation  of  6,000  feet  in  latitude  39  N., 
and  another  at  Puebla  in  New  Mexico  at  an  elevation 
of  5,000  feet  in  latitude  19  N.,  have  both  been  known 
to  cause  fevers  :  and  we  know  that  in  India  malarious 
and  epidemic  diseases  prevail  on  the  mountain  ranges 
to  a  height  of  6,000  feet  and  even  upwards. 

Malaria  prevented  by  heat. — The  generation  of 
malaria  is  suspended  bv  perfect  dryness,  by  a  tem- 
perature below  the  freezmg  point,  and  to  some  extent 
at  least,  by  the  heat  of  a  tropical  summer.  To  the 
latter  circumstance  is  doubtless  attributable  the  &ct 
that  the  period  of  prevalence  of  the  dry  scorching 
winds  in  Northern  India,  is  that  in  which  the  troops 
are  often  most  exempt  from  zymotic  diseases. 
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Dbstrotsd  by  firk. — From  this  it  is  easy  to  under- 
stand that  malarious  influence  is  destroyed  by  fire, 
a  circumstance  taken  advantage  of  by  the  residents 
on  the  west  coast  of  Africa,  who  during  the  most 
unhealthy  portion  of  the  year,  bum  charcoal  fires  in 
their  apartments  for  some  time  before  retiring 
to  rest.  This  practice  is  also  in  part  recognised  in 
India  :  the  sanction  for  charcoal  being  burnt  in  the 
soldiers'  barracks  during  a  certain  number  of  hours 
daily  in  the  rainy  season,  having  been  for  some  stations 
conceded  by  the  local  Government. 

Interrupted. — It  is  capable  of  being  borne  onwards 
by  the  wind,  but  its  progress  may  be  effectually  inter- 
rupted by  hills,  foreste,  expanse  of  water,  or  by 
numerous  buildings,  as  for  example  a  city ;  hence  it 
often  happens  that  large  towns  in  tropi(^  countries 
are  absolutely  more  healthy  than  the  districts  around 
them.  This  is  illustrated  in  the  case  of  Home,  and  of 
the  larger  towns  in  the  United  States  of  America, 
all  of  which  are  more  healthy  than  the  surrounding 
districts. 

By  water. — A  small  expanse  of  running  water 
is  sufficient  to  prevent  the  passage  of  malaria  across 
it,  hence  according  to  Dr.  Kirk  the  explanation 
of  the  phenomenon  often  observed  of  an  epidemic, 
as  of  plague  or  cholera  extending  along  one  bank 
of  a  river,  while  the  opposite  entirely  escapes. 

During  the  prevalence  of  the  fever  which  destroyed 
our  army  at  Walcheren  in  1809,  the  screws  of  sh:ps 
and  at  somewhat  under  a  distance  of  6,000  feet  from 
the  shore,  were  exempt  from  the  disease.  A  distance 
of  water  surface  of  3,000  feet  is  beUeved  to  be  suffi- 
cient to  form  a  barrier  to  malarious  poison.  Accord- 
ing to  Dr.  Eatwell,  the  troops  on  board  ship  at  Hong 
Kong,  400  yards  from  shore,  escaped  the  fever  that 
was  destroying  the  men  of  the  55th  regiment  on  shore 
at  West  point.  So  also  at  Amoy  in  the  case  of  the 
"  Thomas  Granville,"  a  distance  of  three  quarters  of 
a  mile  from  the  shore  was  an  effectual  barrier  to  the 


(    289    ) 

feyer  poison.    It  is  believed  however  that  salt  water 
is  more  effectaally  so  than  an  equal  expanse  of  fresh. 

Dense  vegetation. — ^Dense  vegetation,  such  as 
obstructs  free  perflation  of  the  locality,  conduces  to 
the  accumulation  of  malaria :  low  lying  jungle,  espe- 
cially if  mixed  with  trailing  and  creeping  plants, 
such  as  exists  around  the  foot  of  many  hills  in  India, 
possesses  these  characters  to  a  great  degree. 

Thistles. — Some  kinds  of  vegetation  however  are 
not  only  not  injurious,  but  are  actually  beneficial  in 
destroying  or  rendering  innocuous  malaiious  emana- 
tions :  thus  for  instance,  according  to  Fickford  (p.  973) 
it  has  been  remarked  that  in  the  campagna  of  Borne, 
if  the  labourers  cut  down  certain  bushy  thistles  that 
there  grow  abundantly,  fever  is  the  consequence. 

Sunflowers. — Several  localities  in  America  have, 
according  to  a  writer  in  the  Western  Lancet,  from 
being  malarious,  been  rendered  healthy  by  planting 
sunflowers  in  them. 

Trees. — ^The  advantages  of  belts  of  trees  between 
a  barrack  and  pestiferous  marsh  are  now  universally 
acknowledged.  The  dismal  swamp  in  America, 
where  ague  is  never  seen  among  the  inhabitants,  is 
covered  with  evergreen  trees  of  large  and  lofty  stature, 
St.  Stephano,  and  Campo  Salina,  in  the  Pontine 
marshes  became  unhealthy  in  consequence  of  cutting 
down  some  trees. 

Many  medical  officers  would  seem  in  the  crusade 
they  wage  against  the  existence  near  a  barrack  of 
every  green  thing,  not  to  be  able  to  disassociate  in 
their  mind,  low  brushwood  or  vegetation  which  con- 
ceal emanations  and  prevent  free  ventilation  from 
trees,  which  while  permitting  free  currents  of  air  and 
beautifying  the  locality,  destroy  or  attract  malaria, 
and  thus  add  to  the  healthiness  of  their  neighbour- 
hood. 

It  must  be  recollected  however  that  much  depends 
upon  the  character  of  the  trees  themselves,  those  that 
give  off  branches  from  the  lower  part  of  the  stem  or 
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have  dense  foliage,  acquire  from  these  causes  somewhat 
the  nature  of  brushwood,  and  so  well  is  this 
understood  among  the  natives  of  India  that  they 
avoid  sleeping  under  such,  as  for  example,  tamarind, 
the  neefn  tree  {Melia),  &c. 

Guards  against  malaria. — The  inhabitants  of  South 
America  successfully  withstand  attacks  of  endemic 
diseases,  by  covering  the  nostrils  and  mouth  with  a 
veil :  and  so  sift  tbe  air  from  all  morbid  particles. 

The  light  bed  curtains  such  as  are  in  common  use 
against  musquitos  in  the  tropics  are  sufficient  also  to 
protect  a  person  against  malaria :  and  from  the  attrac- 
tion for  it  of  woody  fibre,  the  simple  measure  of 
covering  the  mouth  and  nose  with  a  pocket  handker- 
chief, while  a  person  is  in  the  act  of  passing  a  malari- 
ous locality,  is  observed  to  be  a  sufficient  safeguard 
against  its  effects. 

Malaria. — If  obliged  to  sleep  in  a  malarious  dis- 
trict, a  linen  or  cotton  handkerchief  should  be  worn 
over  the  face,  or  a  charcoal  respirator :  as  recommended 
by  some  authors,  "  keep  the  doors  or  tent  sides  closed, 
do  not  drink  water  that  has  not  been  filtered,  have 
fire  to  windward  if  possible,  smoke  a  little  tobacco, 
use  a  little  malt  liquor,  sgid  in  the  early  morning 
take  a  cup  of  hot  coffee  before  starting  on  the  march." 

Prophylactics. — In  all  countries  the  prophylactic 
power  of  certain  measures  against  particular  diseases 
is  acknowledged  :  one  of  the  most  general  is  that  of 
quinine  against  fever.  On  the  west  coast  of  Africa, 
quinine  wine  has  for  many  years  been  issued  to 
sailors  on  expeditions  in  the  rivers  and  lagoons  that 
there  abound.  In  China  a  similar  practice  was  adopted 
both  as  regards  tlie  navy  and  the  army,  and  in  India 
the  administrative  officers  of  the  army  medical  depart- 
ment have  advocated  its  use,  not  only  as  a  safe-guard 
against  fever,  but  also  against  cholera ;  the  belief 
seeming  gradually  to  gain  ground,  that  there  is  in 
reality  much  closer  connection  between  these  two 
diseases  than  has  hitherto  been  supposed. 
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CHAPTER    XXI. 

EPIDEMICS. 


Epideroio  influences — Sporadic  cases — Modes  of  propogation — 
Local  origins — Epidemics  and  epizootics — Plants — Insects- 
Rates  of  progression — ^Sanitation  defied— Propogation  of  infec* 
tton — Infection  adheres  to  walls — Cholera  from  decomposing 
dead — Infection  adheres  to  masses — Epidemics  from  different 
foci — Infection — Affinity  between  zymotic  diseases — Aggrava- 
tion of  diseases  and  introduction  of  others — Liability  of  resi- 
dents and  non-residents — Liability  to  after  attacks  ^Height  of 
epidemic  influence — Meteorological  conditions — Measures  on 
occurrence  of  epidemics— Ophthalmia — Spirit  driniiing. 

Epidemic  influences. — Of  the  actual  nature  of 
epidemic  influences,  no  more  is  knovm,  than  there  is 
of  so  called  malaria.  Why  any  particular  meteoro- 
logical condition  in  conjunction  with  filth  and  sani- 
tary defects  will  cause  small  pox  in  one  season  or 
localiiy,  scarlet  fever  at  another,  or  cholera  at  others, 
is  a  complete  mystery.  Experience  teaches  us  how- 
ever, that  with  such  concomitants,  one  or  other  of 
these  will  be  produced. 

Dr.  Chevers  cites  instances  to  prove  that  the  poison 
of  typhus  may  at  almost  any  time  be  brought 
into  existence  by  crowding  human  beings  in  close 
ill-ventilated  apartments.  Miss  Nightingale  could, 
according  to  her  own  account,  smeU  the  poison  of 
small  pox  being  developed :  and  the  spontaneous  occur- 
rence of  the  disease  in  isolated  cases  in  China,  has 
been  recorded  by  various  writers  upon  naval  and 
militaiy  hygiene. 

Sporadic  cases  of  disease. — ^The  fact  that  sporadic 
cases  from  time  to  time  occur  of  diseases  that  periodi- 
cally break  out  in  epidemic  form,  affords  strong  con- 
firmation of  the  ever  existing  influence  upon  which 
these  depend.     Thus,  isolated  cases  of  small  pox  are 
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not  infrequent  without  the  occurrence  of  that  disease 
in  epidemic  form.  At  Gibraltar,  occasional  cases  of 
yellow  fever  are  in  like  manner  met  with,  and  in 
India, — ^more  especially  Calcutta,  a  sudden  death  by 
cholera,  every  now  and  then,  shows  with  terrible  clear- 
ness that  the  disease  is  amongst  the  inhabitants, 
albeit,  not  as  an  epidemic. « 

According  to  Sir  John  Pringle,  air  corrupt  and 
putrified  ( from  overcrowding )  is  of  such  a  subtle  and 
powerful  a  nature,  as  to  rot  and  dissolve  hearts  of 
oak :  and  walls  of  buildings  have  been  impregnated 
with  the  poisonous  matter  of  fever  for  years :  as  for 
example,  the  prisons  of  England  and  Wales,  prior  to 
the  reform  worked  by  John  Howard  and  others.  Dr. 
Hennen  moreover,  states  that  some  villages  in  Portu- 
gal that  had  been  occupied  as  hospitals  during  the 
Peninsular  War,  became  so  saturated  with  contagion, 
that  a  few  hours  residence  in  them  produced  head-ache, 
fever,  bilious  vomiting,  or  diarrhoea. 

Doubtless,  there  are  some  circumstances  which  lead 
us  to  conclude  that  the  morbific  influence  by  which 
several  epidemics  are  propogated  ; — ^more  especially 
cholero,  small  pox,  and  ophthalmia,  are  of  animal 
origin :  and  examples  are  given  by  authors,  of  phs 
cells,  in  some  instances  having  been  detected  in  the 
atmosphere  of  wards.  Notwithstanding  these  &cts 
however,  it  is  to  be  feared  that  the  true  nature  of 
these  influences  is  among  the  points  that  have  yet  to 
be  discovered. 

Dr.  Kennedy  relates  in  the  Dublin  Quarterly  Jour- 
nal of  Medical  Science  for  1863,  a  case  of  disease, 
having  all  the  characters  of  measles  that  was  appa- 
rently produced  from  the  fungi  of  musty  straw ;  and 
in  the  American  Journal  for  1862,  is  a  communication 
showing  the  prophylactic  power,  which  the  inocula- 
tion of  straw  fungi  exercises  over  the  human  frame 
when  exposed  to  the  contagion  of  ordin^gy  measles, — 
similar  no  doubt  to  that  of  inoculation  with  small 
pox,  against  that  disease. 
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Modes  of  pbopogation. — ^Dr.  Barber  considers  that 
there  are  four  modes  by  which  the  poisons  of  commi- 
cable  disease  originate  and  spreaf  naiuely,  1.  By 
diseases  which  develope  in  decomposing  animal  matter. 
2.  Those  that  spread  by  transmission  of  one  particular 
poison,  from  one  person  to  another.  3.  Those  that 
spring  from  the  absorption  of  matters  secreted  in  the 
course  of  common  diseases.  4.  Those  that  spring, 
as  it  were  directly,  from  what  seems  to  be  dead 
vegetable  matter. 

Whether  the  epidemic  influence  is  an  ever  existing 
entity,  that  may  be  lighted  up  by  favoring  circum- 
stances into  activity,  or  merely  a  condition  produced 
by  certain  agencies,  is  a  point  that  lies  more  in  the 
province  of  the  speculative  philosopher,  than  of  the 
army  medical  officers.  It  is  well  however,  to  cite 
a  few  examples  of  the  circumstances  under  which 
epidemic  diseases  may  occur. 

It  is  well  known  that  the  recently  dead  by  some 
diseases,  become  more  dangerous  sources  of  the 
malady  ttmn  they  had  been  during  Ufe  ;-of  tiiese  the 
dead  by  small  pox  and  by  metria  are  well  known 
examples  ;  but  there  are  many  instances  of  similar 
iWte  occurring  at  long  inter/ak  after  death. 

Local  origins. — ^When  in  1794,  yellow  fever 
prevailed  in  Philadelphia,  Dr.  Bush  proved  that  the 
disease  originated  in  the  city  itself,  that  it  was  pro- 
duced by  the  exhalations  from  the  gutters  and  the 
stagnant  ponds  in  the  neighbourhood  of  the  city  ;  he 
was,  as  we  learn,  ^'  most  shamefully  persecuted  by  the 
authorities''  whose  interest  it  was  to  prove  that  the 
disease  had  been  introduced  by  the  brig  ''  Commerce,'' 
which  on  25th  August  of  that  year  arrived  from 
St.  Mark. 

Dr.  Paris  observes  that  in  the  expedition  to 
Quiberon,  in  1795,  several  transports  crowded  with 
horses  had  their  hatches  shut  for  a  considerable  time 
in  a  storm.  Some  of  the  animals  were  suffocated, 
and  among  the  survivors.  Glanders  was  engendered. 
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In  connection  with  this,  Dr.  Paris  adds,  '*  It  is 
worthy  of  remark  that  diseases  engendered  by  congre- 
gation, are  apt  to  become  contagious  ;"  and,  in  1804, 
when  about  two  out  of  every  three  inhabitants  of 
Gibraltar  attacked,  fell  victiins  to  yellow  fever,  it  was 
remarked  that  the  epidemic  first  began  to  rage  in  the 
lowest  quarters  of  the  town,  and  those  most  filthy 
and  crowded.  In  its  progress  it  waft  found  most 
easily  propogated  by  air  impregnated  with  animal 
exhaJations  :  and  that  the  chief  seats  of  it  were  the 
houses  of  the  poor,  and  quarters  of  the  town  where 
filth  most  abounded. 

In  the  airy  quarters,  on  the  contrary,  where  the 
houses  were  neat  and  clean,  the  occupants  suffered 
very  little,  and  infection  did  not  spread  fix>m  person 
to  person. 

Epidemics  and  Epizootics. — It  js  almost  needless 
to  remark  that  a  particular  disease  may  rage  among 
the  human  population,  and  yet  the  lower  animals 
remain  free  from  it, — ^and  that  inversely,  an  epidemic 
may  rage  among  the  lower  animals  wlule  the  human 
species  escape ; — of  this  latter  we  have  common  illus- 
trations in  the  pleuro-pneumonia  of  cattle,  the 
small  pox  of  sheep,  and  in  the  rinderpest  n<^ 
prevailing  in  England.  Instances  are  recorded  how- 
ever, where  an  epidemic  influence  once  set  up,  it 
destroys  alike  persons  and  animab  ;  for  example. 
Dr.  Chevers  mentions  that  the  form  of  plague  which 
about  1850  prevailed  in  some  of  the  hilly  districts 
of  India,  destroyed  alike  the  people,  the  rats,  and 
even  the  snakes. 

We  elsewhere  learn  that  in  A.  D.  940,  the  northern 
countries  of  Europe  were  lavagedby  a  terrible  mortaUiy 
among  human  beings  and  cattle :  and  there  are 
numerous  instances  recorded  in  which  morbific 
influences  that  were  fatal  to  man,  were  no  less  pernici- 
ous to  other  animal  creations.  Of  these  it  is  only 
necessary  in  this  place  to  remind  the  reader,  that  in 
the  middle  ages,  and  down  to  the  eighteenth  century. 
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the  Val  di  Chiana  was  converted  into  a  slimy  marsh 
of  unhealthy  a  nature :  that  not  only  was  the  neigh- 
bouring district  rendered  desolate,  as  regards  human 
inhabitants,  but,  as  we  learn,  the  swallow  even  deserted 
it.  Whether  in  this  case  the  pernicious  influence 
was  primarily  exerted  upon  the  birds,  or  upon  the 
insects  that  formed  their  fobd,  is  of  course  doubtful  ; 
but  in  either  case  the  circumstance  that  the  district 
was  rendered  iminhabitable  by  human  beings  and 
birds,  bears  a  significance  with  it. 

Plants. — Nor  is  it  alone  to  the  animal  world  that 
epidemics  or  pestilences  are  confined ;  they  extend  to 
the  vegetable ;  sometimes  being  entirely  confined  to  it, 
at  others  attacking  plants,  in  one  form,  while  men 
or  animals  or  both  perish,  by  disease  in  a  different 
shape.  Thus,  Hugh  Millar  tells  us,  that  in 
August,  1694,  a  dense  sulphureous  fog  passed  over 
Cromarty,  and  struck  the  half-filled  com  with 
mildew ;  and  from  that  year  till  1701,  the  land  seemed 
as  if  struck  with  barrenness.  The  pestilence  which 
accompanied  this  visitation,  broke  out  in  November, 
1694,  when,  as  we  are  told,  many  of  the  people  were 
seized  with  strange  fevers,  and  sore  fluxes  of  a  most 
infectious  nature. 

Insects. — Several  writers  have  noted  that  in  India, 
the  approach  of  cholera  is  preceded  by  a  vast 
increase  in  the  numbers  of  insects,  especially  flies. '  If, 
as  is  very  probable,  a  septic  condition  of  the  atmos- 
phere exists,  causing  a  more  rapid  decomposition  than 
usual,  of  animal  tissues,  this  fact  could  be  readily 
accounted  for :  but  at  any  rate,  however  accounted  for, 
the  army  medical  officer  should  be  prepared  to  note 
the  circumstance,  and  take  warning  from  it. 

At  the  very  time  that  this  volume  is  being  printed, 
much  of  what  has  just  been  above  stated  is  taking 
place  in  England.  Large  numbers  of  cattle  are 
weekly  dying  or  have  to  be  destroyed  on  account  of 
being  affected  with  an  epizootic  disease ;  nor  is  it  alone 
confined  to  them ;   it  is  said  that  other  quadrupeds 
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are  effected  with  a  similar,  if  not  identical  malady, 
and  that  insects  of  variotis  kinds  are  apparent ly- 
also  affected  hy  a  disease  hy  which  their  ordinary 
numbers  are  greatly  diminished. 

The  investigations  of  Schroeder  as  quoted  by  Dr. 
Parkes,  would  seem  to  indicate  that  this  septic  condi- 
tion of  the  atmosphere  depends  upon  the  development 
in  it  of  countless  germs  of  infusoria  and  vegetables.  Of 
these  germs,  some  have  even  obtained  generic  names, 
as  for  example — Bacterum,  Mycodermay  Torvla^   Vibrio^ 

Sate  of  peooression. — The  author  of  "  Scenes  and 
Legends  of  the  North  of  Scotland,''  in  his  usual  graphic 
style,  traces  the  progress  of  cholera  from  country  to 
country,  at  the  ordinary  rate  at  which  the  people  in 
each  travel, — thus,  in  Persia,  where  there  is  little  trade, 
and  neither  roads,  nor  canals,  the  disease  was  a  whole 
year  in  passing  over  three  hundred  leagues.  Among 
the  more  active  people  of  Bussia,  it  performed  a  jour- 
ney of  seven  hundred  miles  in  six  months.  In  Bri- 
tain, it  travelled  through  the  interior  with  the  celerity 
of  the  mail,  and  voyaged  along  the  coasts  with  the 
speed  of  the  trading  vessels. 

So  in  India,  we  have  almost  every  year  illustrations 
of  the  rate  of  progress  of  cholera  from  point  to  point, 
at  a  rate  of  progression  almost  identical  with  thait  of 
the  intercourse  among  the  people. 

Sanitation  defied. — It  is  not  attempted  now  to 
be  shown  that  the  most  vigorous  attention  to  sanita- 
tion will  of  itself  prevent  epidemic  influence :  for  there 
are  innumerable  instances  that  prove  contrary ;  neither 
is  it  maintained  that  the  most  utter  and  complete 
neglect  of  sanitary  rules  will  be  in  itself  sufflcient  to 
give  rise  to  them.  We  have  illustrations  of  this  in 
the  condition  of  continental  towns:  and  whoever  during 
the  late  expedition  to  China  had  an  opportunity  of 
seeing  the  abominations  of  Canton,  Shanghai  and 
Tientein,  and  the  freedom  of  these  cities  from  epidemic 
disease  can  bear  testimony  of  the  fact. 
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Experience  proves  however,  that  the  epidemic  influ- 
ence once  in  activity,  the  disease  is  most  rife  and 
most  fatal  in  those  localities  where  sanitation  has 
been  least  attended  to.  This  is  shown  in  the  instance 
of  cholera,  typhoid,  and  typhus  fevers  :  hospital  gan- 
grene, plague,  small  pox  :  and,  in  fact,  in  all  those 
diseases  usually  classed  as  zymotic.  This  is  now 
generally  acknowledged :  and  therefore,  if  for  a  time  we 
see  dirty  and  neglected  localities  exempt  from  disease, 
that  is,  or  may  become  epidemic,  we  are  not  therefore 
to  suppose  that  when  such  a  disease  is  by  other  favor- 
ing causes  brought  into  activity,  the  locality  in  ques- 
tion will  not  suJBfer  more  severely  from  its  ravages 
than  will  others  that  have  been  preserved  in  a  more 
perfect  state  of  cleanliness ;  so  much,  indeed,  is 
this  the  case,  that  with  our  present  state  of  know- 
ledge on  the  subject,  it  seems  unnecessary  to  do  more 
than  allude  to  the  circumstance.  It  is  a  most  dan- 
gerous and  pernicious  belief  to  entertain,  that  cleanli- 
ness of  habitations  and  localities  is  not  essential  to 
health ;  we  know  many  sad  examples  of  neglect 
or  indifference  to  this,  being  foUowed  by  terrible 
illustrations,  in  the  destruction  of  those  who  wilfully 
omitted  ordinary  precautions.-and  of  how  dangerous 
it  is  to  neglect  the  means  placed  at  our  disposal, 
whether  as  individuals  or  communities,  to  maintain 
our  persons  and  dwellings  in  a  clean,  and,  therefore, 
a  wholesome  condition. 

Propogation  of  infection. — As  remarked  by  Dr. 
Millingen,  contagious  diseases  that  have  proved  most 
fatal,  have  frequently  been  traced  to  intercourse  with 
prisoners  of  war.  It  therefore  is  important  that 
they  should  not  be  put  up  with  troops  or  even  march 
with  large  bodies  of  them. 

Infection  may  also  be  caught  by  troops  either 
imder  authority,  or  clandestinely  appropriating 
articles  of  clothing  in  towns  or  villages  through  which 
they  pass.  In  China,  an  outbreak  of  small  pox, 
which   was  fortunately  prevented  from  extending  to 
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any  material  degree,  was  distinctlj  traceable  to  the 
fact  of  clothing  thus  obtained  being  issued  to  them. 

In  India  there  are  numerous  illustrations  of  the 
propogation  by  means  of  personal  contact  of  epidemics, 
— ^more  especially  cholera  :  and  the  manner  in  which 
that  disease  seems  to  adhere  to  laige  bodies  of 
pilgrims  in  that  country— attacking  troops  meet- 
ing these  while  on  the  line  of  march,  has  often 
attracted  attention. 

While  we  learn  that  tribes  who  do  not  congregate 
in  masses,  as  in  Tillages  and  towns,  are  comparatively 
free  from  epidemics,  as  for  example,  the  Bedouin  Arabs 
from  cholera,  it  is  interesting  to  study  examples  of  the 
undoubted  propogation  of  ^ese  by  the  intercourse 
between  people. 

Infection  adheres  to  walls. — ^Morbific  exhala- 
tions cling  te  walls ;  Dr.  Hammond,  Surgeon  General 
of  the  United  States  army,  mentions  that  contagion 
is  readily  conveyed  by  means  of  clothing,  furniture, 
walls,  and  especially  bedding.  He  cites  the  occur- 
rence of  hospitel  gangrene,  in  the  City  Hospital,  New 
York,  where  it  re-appeared  although  the  walls  had 
been  white- washed  and  new  plaster  put  on :  nor  was  it, 
until  the  entire  walls  were  taken  down  and  removed, 
that  the  taint  was  removed. 

That  it  clings  to  ships  we  have  many  examples. 
Illustrations  of  this  are  given  more  in  detail  in  the 
chapter  on  that  means  of  transport,  but  as  an  addi- 
tional one,  the  old  "Dreadnought"  may  be  here  men- 
tioned; that  vessel  having  become  so  saturated 
with  the  infection  of  erysipelas  that  the  hulk  had  to 
be  abandoned  for  hospital  purposes. 

That  it  should  cliug  to  clothes  is  perhaps  easy  to 
understand,  but  that  it  should  also  adhere  with  great 
tenacity  to  camp  grounds,  where  the  infected  may 
have  temporarily  halted,  is  perhaps  more  remarkable, 
although  no  less  true. 

Cholera  from  decomposing  bead. — ^Dr.  Moore 
gives  an  instance  where  workmen  in  India,  in  removing 
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soil,  came  upon  the  remains  of  a  number  of  persons 
who  had  died  of  cholera.  The  disease  attacked  the 
workmen  with  great  violence. 

He  also  instances  another  body  of  workmen,  who 
in  cutting  through  an  old  graveyard,  came  upon  a 
spring  of  apparently  pure  water,— -many  who  drank  of 
tins,  were  within  a  few  hours  seized  with  severe 
cholera. 

As  is  well  known,  the  site  selected  at  Benares,  called 
Bajgh&t,  is  notoriously  unhealthy.  Troops  even 
temporarily  stationed  there,  suffered  so  severely  from 
cholera,  that  it  had  to  be  abandoned,  except  as  a 
place  to  be  occupied  under  military  emergencies.  It 
was  found  to  have  in  former  times  been  used  as  a 
Mahomedan  burial  ground :  a  question  may,  it  is  true, 
be  raised  as  to  whether  the  disease  arises  here  from 
infection  from  the  decomposing  dead :  or  merely,  that 
the  ordinary  emanations  from  decomposing  animal 
matter  are  the  cause.  Be  the  actual  cause  however, 
what  it  may,  the  fact  is  a  sad  reaUty. 

With  regard  to  small  pox,  an  illustration  of  its 
propogation  in  a  somewhat  similar  manner  at  Quebec, 
is  related :  a  cemetery  connected  with  that  city,  in 
which  years  before,  a  large  number  of  the  victims  of 
small  pox  had  been  buried,  was  opened,  and  the  result 
was  the  outbreak  of  an  epidemic  of  that  disease. 

Hugh  Millar  too,  gives  some  striking  examples 
of  the  communicability  of  infectious  or  epidemic 
disease,  from  opening  graves  of  persons  who  had 
many  years  peviously  died  by  it. 

He  says — ^writing  in  1834,  that  some  eighty  or  a 
hundred  years  before  that  date,  a  fleet  of  vessels  was 
in  the  bay  of  Cromarty,  performing  quarantine :  many 
men  in  that  fleet  died,  and  the  little  mounds  that 
marked  their  burial  places,  were  at  the  time  he  wrote, 
known  as  the  Dutchmen's  graves. 

About  fifty  years  ago,  he  says,  a  half  witted  man 
was  told  that  sums  of  money  had  been  deposited 
in  these  moimds.     That  night  he  laid  one  of  them 
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open,  but  found  only  human  bones  and  frae:- 
xSniM  of  wooUen  clothhig.  Next  morning  he  ^ 
seized  with  putrid  fever,  and  died  a  few  days  after- 
wards. 

Miss  Seward  tells  a  similar  story,  except  that  instead 
of  the  disease  being  confined  to  one  person,  it  was 
in  the  instance  narrated  by  her,  introduced  into  the 
village  near  which  the  graves  were  opened,  and  swept 
away  seventy  of  the  inhabitants. 

That  infection  adheres  to  masses,  is  now  received  as 
an  undoubted  fact.  It  was  not  suspected  however, 
until  comparatively  lately,  although  the  history  of 
campaigns  has  afforded  many  examples  ;  one  will  here 
suffice.  During  the  occupation  of  Egypt  by  Napo- 
leon's army,  plague  appeared  in  Elleber's  division  at 
Damietta.  Its  ravages  increased  after  the  siege  of 
Jaffa,  seven  or  eight  hundred  men  being  lost  by  it 
alone  during  the  campaign  in  Syria.  It  is  believed 
in  India  that  cholera  becomes  localised  at  camp 
groimds  by  the  excreta  of  persons  affected  with  the 
disease,  becoming  percolated  through  the  soil,  and  thus 
infecting  the  water ;  a  similar  power  may  also  possi- 
bly exist  in  the  emanations  from  ground  polluted 
with  the  feces  of  cholera  patients. 

Epidemics  feom  difpeeent  foci. — The  history  of 
the  cholera  epidemic  of  1861  in  India,  sufficiently 
shows  that  this  disease  may  have  several  distinct  and 
independent  points  of  spontaneous  origin,  aiid  yet 
spread  by  infection  or  by  personal  communication. 
It  has  now  come  to  be  ascertained  also  that  the 
epidemic  influence  once  brought  into  activity,  travels 
by  definite  directions :  and  that  for  a  body  of  troops  to 
proceed  within  the  sphere  or  line  of  progress  of  that 
influence,  is  to  a  certainty,  to  subject  them  to  be 
attacked  by  the  malady.  The  most  recent  example 
of  this  occurred  at  Mhow  in  the  Bombay  Presidency 
of  India,  where  a  detachment  of  troops  having  been 
so  marched  into  the  line  of  progress  of  the  epidemic, 
they  were  all  but  annihilated  by  it. 
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In  the  chapter  on  localities^  notice  has  been  taken 
of  the  connection  now  allowed  by  the  great  majority  of 
writers,  to  exist  between  the  geological  formation  of  a 
tract  of  conntry,  and  the  liability  of  its  inhabitants  to 
certain  forms  of  diseases,  either  as  endemics,  or  occa- 
sionally raging  in  epidemic  form.  It  is  therefore,  in 
this  place  only  necessary  in  alluding  to  the  subject,  to 
remind  the  reader  of  the  connection  of  coal  formations 
and  "  trap"  rocks  with  outbreaks  of  cholera ;  of  the 
rarity  of  this  disease  in  districts,  the  geological  forma- 
tion of  which  consists  of  laterite  :  of  the  fact  that  clay 
soils  and  alluvial  tracts  retain  for  a  long  time  the 
germs  not  only  of  cholera,  but  of  other  so  called 
zymotic  diseases ;  not  to  speak  of  the  connection 
which  exists  between  ferrugenous  soils  in  tropical 
countries,  with  deadly  fevers :  calcareous  salts  with 
goitre,  and  swampy  'aQuvial  districts  with  enlarged 
spleen  and  general  cachectic  habit  of  body. 

Infection. — Some  writers  have  of  late  years  stated 
a  theory  that  there  is  in  reality  no  specific  infection 
in  existence  :  that  when  other  favoring  circumstances 
combine  with  neglect  of  sanitation  to  bring  into 
activity  the  hitherto  latent  morbific  influence, — ^that 
influence  may  manifest  itself  in  the  production 
of  cholera,  yellow  fever,  small  pox,  scarlatina,  or 
in  other  form  of  zymotic  disease  according  to  acci- 
dental conditions  of  locality  and  climate. 

Nor  does  this  theory  appear  so  vague,  as  it  may 
at  first  seem,  if  we  consider  the  phenomena  of 
some  diseases,  more  especially  those  of  a  non-eruptive 
nature.  Thus,  in  India,  the  coincidence  of  epidemics 
of  cholera  and  of  intermittent  fever  is  often 
observed ;  and  at  some  stations  in  that  country, 
as  for  example,  Agra  and  Peshawur,  the  cold  stage 
of  the  latter  disease  was  on  many  occasions  attended 
by  diarrhoea,  vomiting  and  collapse :  so  much  so, 
that  medical  officers  have  stated  in  their  reports,  the 
apparent  afl^ty  that  seemed  to  them  to  exist  between 
the  manifestations  of  these  diseases. 
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There  are  not  wanting  medical  officers  too»  who 
having  seen  epidemics  of  cholera  in  the  East  Indies, 
and  of  yellow  fever  in  the  West,  look  upon  these 
diseases  as  closely  allied  to,  if  not  identical  with  each 
other ;  and  there  are  many  circumstances  which  tend 
to  the  belief  that  the  epidemics  that  have  at  various 
times  ravaged  India  and  other  tropical  countries,  as 
plague,  infecting  fever  and  cholera,  are  but  modifica- 
tions of  one  and  the  same. 

With  regard  to  the  eruptive  diseases  however,  that 
occur  as  epidemics,  there  in  reality  does  not  appear 
to  be  anything  which  tends  to  indicate  the  identity 
of  these,  or  even  their  affinity  to  each  other; 
nor  is  there  any  circumstance  which  indicates  really 
that  the  poison  which  in  one  person  produces  small 
pox,  will  in  another  give  rise  to  scarlet  fever,  for 
example — or  measles ;  on  the  contrary,  it  is 
incontestible  that  these  different  diseases  may  prevail 
simultaneously. 

It  is  the  obvious  duty  of  the  army  medical  officer 
however  to  act ;  and  for  his  purposes,  it  is  sufficient 
that  he  has  to  devise  measures  against  the  spread  of 
an  epidemic  among  the  troops  who  are  under  his 
charge.  For  his  purposes,  therefore,  the  safest  and 
most  practical  course,  is  to  consider,  that  the  fomitea 
of  each  different  kind  of  epidemic  are  ever-existing 
entities,  against  the  operation  of  which,  when  brought 
into  activity,  his  ingenuity  may  at  any  time  have  to 
be  exerted. 

Petenkoffer  traces  the  cause  of  cholera  back  to  the 
organic  excreta  of  cholera  patients :  and  believes  that 
this  organic  matter  acts  as  a  leaven  on  an  impure 
soil,  in  the  neighbourhood  of  human  dwellings : 
the  special  poison  of  cholera  being  a  miasm  produced 
by  such  fermentation. 

How  far  this  is  or  is  not  the  case,  it  is  not  the 
object  of  these  pages  to  discuss ;  suffice  it  that  the 
theoiT  herein  involved,  is  the  safest,  in  so  &r  as 
practical  purposes  are  concerned,  for  an  army  medical 
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officer  to  act  upon.  A  veiy  important  point  to  be  con- 
sidered by  him  is  the  sphere  of  action  of  infection, — 
that  is,  the  distance  to  which  it  extends,  and  at  which 
it  exerts  its  dangerous  influence. 

Approximately  then,  miasm  or  fomitea  from  the 
sick  may  be  said  to  decrease  in  intensity  in  a  ratio 
equal  to  the  square  of  the  distance  from  its  focus. 
According  to  the  late  Dr.  Alison,  infection  does  not 
extend  to  a  greater  distance  than  three  feet  from  the 
person  affected  with  the  specific  disease.  These 
remarks  however,  refer  more  especially  to  the  miasm 
of  typhus  fever ;  and  in  regard  to  infection  generally, 
it  may  be  said  that  the  precise  distance  at  which 
it  is  capable  of  exerting  its  effects  is  extremely 
uncertain. 

With  regard  to  the  distance  to  which  marshy 
emanations  may  extend  by  diffusion,  Monfalcon,  as 
quoted  by  Dr.  Barker,  has  by  calculation,  arrived  at 
the  conclusion  that  these  are  in  this  way  diffiised  to 
an  extent  of  1,400,  or  1,600  English  feet  of  elevation, 
and  from  600  to  1,000  horizontally.  In  another 
part  of  this  volume  there  occur  more  remarks 
in  regard  to  the  extent  to  which  their  diffusion  is 
affected  by  the  presence  of  water, — of  wood, — and 
according  to  other  physical  characters,  of  a  country  or 
district. 

AOGKAVATION     OF    DISEASES    AND    INTRODUCTION     OF 

OTHERS. — ^History  incontestibly  proves  that  several 
diseases  have  been  introduced  by  troops  of  the  various 
European  nations  into  countries  visited  by  them ;  thus, 
small  pox,  which  subsequently  seems  to  have  destroyed 
vast  numbers  of  American  Indians,  is  believed  to  have 
been  introduced  among  them  by  the  white  man. 
Quite  recently,  a  peculiar  low  form  of  fever  that  ex- 
tensively prevailed  in  Bengal,  has  unquestionably  been 
introduced  into  Assam,  and  into  Beunion  by  coolies 
imported  into  these  places.  In  other  instances,  endemic 
diseases  often  prevail  in  a  body  of  troops  to  a  far 
greater  and  more  fatal  extent,  than  they  do  among 
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the  Aboriginies  themselves  ;  this  is  especially  the  ca^ 
with  yellow  fever  in  the  West  Indies,  and  with  cholera 
in  the  East. 

It  is  equally  trae  however,  that  especially  on 
foreign  stations,  by  the  strict  observance  of  regulations, 
a  disease  that  may  be  ravaging  the  civil  population, 
may  under  certain  circumstances  be  averted  from  the 
troops  quartered  in  the  vicinity  :  and  we  know  on  the 
other  hand  that  yellow  fever  has  in  some  years,  des- 
troyed numbers  of  the  military,  and  not  affected  the 
white  civil  residents  of  the  place. 

These  facts,  therefore,  give  eveiy  encouragement  in 
rigidly  carrying  out  the  measures  usually  recom- 
mended with  a  view  of  guarding  against  the  extension 
of  epidemic  disease  from  civil  to  military  residents. 

LlABIWtY     OP     RESIDENTS     AND       NON-RESIDENTS. 

Certain  epidemics  that  affect  our  troops  on  foreign 
stations,  are  entirely  confined  to  them,  and  other  per- 
sons, not  natives  of  the  locality ;  thus,  yellow  fever 
seldom  indeed  attacks  an  African,  even  when  Euro- 
peans in  that  country  and  the  West  Indies,  are  being 
decimated  by  it.  Cholera,  on  the  other  hand,  attacks 
indigenous  inhabitants,  and  foreigners  alike ;  being 
under  certain  circumstances  more  severe  and  fattd 
among  the  former  than  the  latter. 

Liability  to  after  attacks. — ^An  attack  of  cer- 
tain diseases  that  occur  as  epidemics,  renders  the  per- 
sons for  the  most  part  secure  against  a  second  :  there 
are,  of  course,  exceptions  to  this,  but  they  are  not 
numerous .  Of  these  diseases,  yellow  fever  is  especially 
to  be  mentioned,  the  instances  being  rare,  indeed,  if 
they  exist,  of  the  same  person  having  more  attacks  than 
one.  Small  pox,  scarlet  fever,  measles,  are  other  exam- 
ples more  or  less  defined  of  the  same  circumstances. 
But  there  are  other  diseases  to  which  the  fact  of  a 
person  having  suffered  one  attack,  would  seem  to 
increase  rather  than  diminish  the  liabiliiy  to  recur- 
rence of  those ;  typhus  fever  and  cholera  are  the  two 
most  striking  examples. 
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HSIGHT  OP  EPIDSMIG   INFLUENCE. — It  is  difficult  to 

say  what  deg^ree  of  mountain  elevation,  if  any — is 
beyond  the  sphere  of  epidemic  influence  :  thus  during 
a  recent  epidemic  of  yellow  fever  in  Jamaica,  that 
disease  became  propagated  in  a  severe  form  at  a  height 
of  4000  feet  above  the  sea. 

In  India,  cholera  committed  great  ravages  at  the 
station  of  Murree,  which  occupies  a  site  7,400  feet 
high,  in  Lat  84  N.  and  78  E.:  and,  in  1864,  both  this 
disease  and  small  pox  prevailed  in  a  severe  form 
along  a  zone  upon  the  Darjeeling  range,  between  4,500 
and  5,500  feet  high. 

Prom  these  circumstances,  therefore,  it  is  evident 
that  too  much  stress  should  not  be  laid  upon  the 
assumed  exemption  of  a  body  of  troops  from  epidemics, 
from  the  fact  of  their  being  stationed  at  great  elevation 
above  plains. 

Influence  op  meteorological  conditions. — The 
influence  exerted  by  atmospheric  conditions,  upon 
zymotic  diseases  whether  in  isolated  cases  or  as 
epidemics  should  be  carefully  noted,  and  as  far  as  prac- 
ticable, mitigated  by  the  arrangements  of  medical 
officers:  thus  cold  and  heat  may  be  moderated  by 
suitable  arrangements  in  barracks  and  hospitals ; 
pernicious  winds  may  be  excluded,  and  the  effects 
of  extreme  dryness  or  extreme  moisture  reduced  to 
the  minimum  of  injuriousness. 

The  absence  of  sunlight  seems  to  have  an  influence 
upon  some  diseases  that  prevail  in  an  epidemic 
form  :  thus  it  has  been  stated  that  influenza  selects  the 
shady  sides  of  streets ;  and  in  the  sanitary  history  of 
towns,  we  have  of  late  years,  many  examples  of  zymotic 
diseases  being  most  severe  and  fatal  in  narrow  courts, 
where,  in  addition  to  the  presence  of  filth,  these  places 
had  not  the  benefit  of  direct  sunlight ;  we  elsewhere 
notice  how  indispensable  free  exposure  to  sunlight  is 
to  the  recovery  of  persons  afflicted  with  these  diseases. 

Experience  has  shown  that  the  prevalence  of  disease 

in  an  epidemic  form  frequently  ceases  immediately 

o  o 
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on  ihe  occarrence  of  a  thunder  stonn;  there  are 
insouices  however^  where  an  outbreak  of  disease  was 
immediately  preceded  by  such  an  occurrence :  as  for 
example^  cholera  at  Meerut  in  1845.  It  is  also  cus- 
tomary to  look  for  Ihe  presence  of  ozone  in  the 
atmosphere,  as  indicative  of  tbe  existence  of  epidemic 
influence.  From  a  very  carefully  made  series  of 
observations  in  the  North  of  China  in  1860  and 
1861,  however,  it  is  clear  that  much  confidence 
cannot  as  yet  be  placed  in  the  presence  or  absence  of 
that  property,  as  influencing  the  tendency  to  epide- 
mics, or  to  zymotic  disease. 

Measures  on  occurrence  of  epidemics. — On  the 
occurrence  of  an  epidemic  of  any  kind  among  troops, 
the  measures  to  be  adopted  comprise  in  the  first 
instance,  the  isolation  of  the  afiected.  Secondly, 
placing  the  patients  in  the  most  favorable  circum- 
stances for  recovery ;  and  in  the  third  place,  with- 
drawing the  healthy,  if  military  requirements  permit, 
from  the  infected  locality. 

The  latter  is  no  new  measure.  It  has  from  time 
immemorial  been  adopted  in  regard  to  cities  of  the 
plague.  It  is  followed  on  the  occasion  of  outbreaks 
of  yellow  fever  in  localities  subject  to  that  disease. 
It  is  put  into  force  in  schools  and  boarding  houses 
in  the  United  Kingdom,  on  the  occurrence  of  scarlet 
fever  and  measles :  and,  in  India,  on  occasions  of  out- 
bursts of  cholera,  it  has  now  become  a  recognised 
institution. 

Under  certain  circumstances,  it  may  be  necessary 
to  abandon  the  hospitals :  these  becoming  on  many 
occasions  the  chief  foci  of  disease.  For  example, 
during  the  outbreak  of  yellow  fever  at  Bermuda  in 
1864,  the  sick  were  placed  in  open  air  lodgings  upon 
high  and  dry  ground,  in  an  atmosphere  free  from 
contamination :  and,  as  is  stated,  the  use  of  these 
measures  was  thoroughly  understood. 

On  that  occasion  too,  as  in  many  previous 
instances,  troops  attacked  by  pestilence  ceased  to  lose  a 
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man  from  the  m  «ment  they  marched  out  of  barracks, 
to  bivouac  on  the  turf:  and  live  out  of  doors,  free  from 
the  death  dealing  miasm  of  their  close  and  infected 
quarters. 

It  is  not  only  in  regard  to  the  individual  sick 
themselves  however,  that  isolation,  or  domestic  quaran- 
tine is  necessary.  This  is  especially  so  in  the  case  of 
their  clothes  and  bedding :  particularly  as  regards 
persons  affected  with  small  poz,  measles,  scarlatina, 
typhus,  gangrene,  and  cholera.  All  these  articles  should 
in  certain  cases  be  destroyed:  in  others  carefully 
fumigated  and  exposed  to  heat,  and  other  recognised 
disinfectants.  Tents  in  which  the  cases  are  treated, 
should  be  carefully  disinfected,  then  exposed  to  the  air 
for  a  considerable  time.  In  India  however,  it  is  not 
deemed  necessary  that  these  should  be  destroyed  :  nor 
is  it  so  by  the  United  States  Commision. 

On  many  occasions  throughout  this  volume, 
reference  occurs  to  medical  arrangements  that  were 
instituted  by  army  medical  officers  of  former  times, 
for  the  improved  sanitation  of  our  troops.  We  are 
now,  in  too  many  instances  ready  to  forget  the  extent 
of  our  oblifi^ation  to  these,  instead  of  as  we  ought  in 
many  ins^ces  to  willingly  acknowledge  how  much 
we  really  are  indebted  to  thepa,  not  only  for  devising 
these  measures,  but  for  showing  us  a  noble  example, 
as  to  how  they  were  carried  out  to  the  great  benefit 
of  the  troops,  although  often  in  opposition  to  strong 
adverse  influence.  It  is  therefore  considered,  that  no 
further  apology  is  required  for  noting  the  measures 
against  epidemics,  which  from  time  to  time,  and 
under  different  circumstances.  Sir  James  McGrigor 
is  known  to  have  taken. 

At  the  time  the  expedition  against  the  French  West 
India  islands  was  being  prepared,  the  88th  regiment 
recently  arrived  in  England  in  a  very  dilapidated 
condition,  was  with  some  other  corps  encamped  near 
Southampton ;  much  fever  was  at  the  time  prevail- 
ing, and  he  feared  that  the  constant  arrival  ox  troopa 
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not  in  the  cleanest  state,  accompanied  by  their  fieuni- 
lies  :  as  well  as  the  habitual  drunkenness  and  other 
irregularities  of  the  soldiers,  might  lead  to  a  speedy 
degeneration  of  the  disease  into  typhus ;  which  it  is 
now  almost  needless  to  observe,  was  at  that  time  the 
scourge  of  the  army. 

Dr.  McG-rigor,  by  keeping  the  hospital  sweet  and 
well  ventilated,  not  only  gave  it  thereby  so  clean  and 
cheerful  an  appearance,  as  to  have  attracted  the  notice 
of  the  officers,  (Biography  p.  43)  but  he  seems  to  have 
attained  the  far  more  important  object  of  having  ^ 
averted  the  dreaded  outbreak  of  that  fatal  malady. 

On  another  occasion  he  urged  upon  his  Com- 
manding Officer,  (afterwards  Field  Marshal  Beresfoid) 
that  much  of  the  sickness  then  present  in  the  Con- 
naught  Bangers  was  attributable  in  part  to  the  irregu- 
larities of  the  men ;  but  that  the  temporary  barracks 
in  which  they  seem  to  have  been  crowded  together, 
were  a  nursery  of  disease :  thus  urging  the  same  defects, 
that  as  we  have  seen.  Dr.  Brocklesby  did  twenty  years' 
previously,  in  regard  to  those  at  Chatham. 

Sir  James  relates  that  the  rebellion  at  Grenada 
having  been  quelled,  the  considerable  force  that  had 
been  sent  to  that  island  for  the  purpose,  was  crowded 
into  insufficient  buildings  ;  this  circumstance  added  to 
their  inactivity,  and  doubtless  to  the  want  of  excite- 
ment, and  to  the  consequent  irregularities  into  which 
they  fell,  induced  disease  in  "  overwhelming  force  and 
wiUi  hideous  mortality."  On  this  occasion,  he  believes, 
that  although  the  disease  was  not  in  its  origin  con- 
tagious, it  was  subsequently  communicated  in  this 
way. 

When  the  88th  regiment  was  embarking  at 
Grenada,  Dr.  McGrigor  carefully  inspected  each  man, 
and  withdrew  every  one  who  had  the  least 
appearance  of  disease  or  debility  ;  and  he  adds  that  he 
was  scrupulously  careful  in  this.  The  transport 
subsequently  touched  at  Barbados  en  route  to  Tortola, 
at  which  latter  island  the  force,  naval  as  weU  as 
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military  was  appointed  to  rendezvous ;  and,  we  learn, 
that  in  the  few  days  occupied  in  the  passage,  yeUow 
fever  broke  out  on  board ;  nearly  one-fourth  of  the 
troops  being  attacked  by  it,  and  the  mortality  beiug 
very  high.  We  thus  find  in  reference  to  this  outbreak 
of  yellow  fever,  an  illustration  of  the  necessity  else- 
where alluded  to  in  this  volume,  of  the  care  that  is 
required  in  embarking  troops  from  infected  localities, 
— and  of  the  danger  there  always  is  in  such  cases,  of 
the  epidemic  appearing  after  the  vessel  has  proceeded 
to  sea. 

When  in  medical  charge  of  '  Sir  David  Baird's 
force  in  Egypt,.  Sir  James  McGrigor  before  even  a 
case  of  plague  had  appeared,  made  all  necessary 
preparations  for  it,  in  so  far  as  pest-houses,  houses  of 
observation,  quarantine,  and  the  formation  of  a  Board 
of  Healthy  or  in  other  words  a  Sanitary  Commission  were 
concerned. 

These  arrangements  were  by  no  means  upinecessary : 
for  soon  after,  fever  which  occurred  among  the  men 
of  the  88th  regiment,  crowded  as  they  were  into  small, 
dirty,  old,  ill-ventilated  apartments,  in  Alexandria, 
assumed  all  the  characters  of  the  dreaded  disease. 

Another  portion  of  the  same  regiment  and  the 
61st,  occupied  Eosetta ;  the  men  of  both  were  there 
seized  with  plague  :  and,  on  this  occasion,  precisely 
similar  measures  were  taken  by  Dr.  McGrigor,  that 
are  now  inculcated  with  reference  to  cholera.  The 
sick  were  moved  into  the  pest-house,  the  regiments 
were  encamped  upon  a  space  of  ground  separate  from 
the  other  portion  of  the  force ;  observation  tents 
were  pitched,  and  cases  which  there  manifested  symp- 
toms of  plague,  were  at  once  sent  to  the  hospitals 
established  for  the  purpose. 

In  every  measure  taken  for  the  protection  of  the 
health  of  the  troops  under  his  superintendence.  Sir 
James  McGrigor  has  shown  that  he  was  an  advanced 
sanitary  reformer,  as  that  expression  is  now  under- 
stood,   although  then»  it  had    not  been  invented: 
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and  as  tiie  measures  adopted  by  him  in  the  very 
varioas  circumstances  of  military  life,  in  which  he 
was  placed,  convey  most  valuable  lessons  to  the  army 
medical  officer,  it  is  considered  that  in  a  work  such  as 
the  present  is  intended  to  be,  something  more  than  a 
mere  bare  allusion  to  the  measures  of  this  great 
authority  is  required.  Hence,  the  frequent  allusions 
to  him  and  them  that  occur  in  its  pages. 

When  the  time  had  arrived  for  Sir  David  Baiid's 
force  to  return  to  India,  and  all  were  ready  to  embark, 
a  case  of  plague  appeared  in  a  native  follower  belong- 
ing to  the  7th  N/  I.,  which  corps  had  remained 
behind  the  other  portion  of  the  force  to  bring  up 
stragglers.  It  does  not  appear  that  any  of  the 
sepoys  of  that  corps  were  seized :  yet  so  careful  was 
Dr.  McGrigor,  that  on  his  recommendation,  it  was 
left  in  Egypt  during  six  weeks  after  the  other  por- 
tion of  the  force  had  sailed. 

A  very  considerable  time  afterwards,  when  quartered 
at  Canterbury  as  Surgeon  of  the  Horse  Guards 
Blue,  the  regimental  hospital  was  found  by  him  to  be 
too  small,  and,  moreover,  ill- ventilated  ;  gangrene  had 
made  its  appearance,  and  affected  nearly  all  the 
patients  in  it.  Sir  James  did  what  we  should  do  under 
similar  circumstances ;  he  took  steps  to  vacate  the 
building. 

Meantime  "  the  Blues"  proceeded  to  Windsor,  the 
wards  in  their  hospital  there  were  clean,  large  and  airy, 
yet  gangrene  lingered  among  the  men  ;  the  sick  were 
therefore  moved  frequently  from  one  ward  to  another : 
all  sponges  used  in  dressing  were  destroyed,  and  the 
malady  ceased. 

On  referring  to  the  medical  history  of  the  expedi- 
tion to  Egypt,  we  learn  ttiat  the  first  occurrence  of 
plague  among  our  troops  on  that  occasion  was  trace- 
able to  personal  communication  with  the  affected, — 
thus  the  Lazaretto  at  Alexandria  first  became  infected 
by  the  admission  into  it  of  an  Italian  merchant  suffer- 
ing from  the  disease ;  and  tiie  guard  there,  consisting 
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f>f  fourteen  men  speedily  were  seized,  although  upon 
different  days  by  this  terrible  malady. 

Further  experience  amply  demonstrated  what, 
indeed,  had  never  been  doubted,  that  the  disease  was 
commimicated  from  person  to  person.  Nor  was  this 
the  case  only  among  the  Hving :  for  Sir  James 
McG  rigor  at  page  43  of  his  sketches,  relates  an 
unequivocal  instance  of  a  medical  officer  contracting 
infection,  while  performing  a  post  mortem  examination 
on  the  person  of  a  victim  of  the  disease. 

The  measures  on  that  occasion  adopted  with  a  view 
to  mitigate  the  spread  of  this  disease  may  even  now 
be  stucQed  with  great  advantage;  and  it  is  satis- 
factory to  have  to  record,  how  very  successful  they 
were.  The  first  was  the  removal  of  the  sick  from 
the  building  in  which  they  were  being  treated  into  a 
larger  and  airy  one ;  and  the  fumigation  of  the  former 
by  means  of  nitrous  acid  fumes. 

Observation  wards  were  established  in  the  ordinary 
hospitals,  from  whence,  so  soon  as  symptoifis  of  plague 
manifested  themselves,  the  subjects  were  removed  to 
pest-houses  at  a  distance  from  the  body  of  troops ; 
in  fact,  at  so  great  a  distance,  that  it  was  feared  some 
cases  proved  fatal  in  consequence  of  the  fatigue  occa- 
sioned during  transport. 

It  was  speedily  rendered  apparent  that  on  the 
admission  of  a  person  infected  with  plague,  that 
disease  spread  rapidly  from  him  as  a  focus ;  as  we 
have  more  recently  seen  yellow  fever  to  do  in  the 
West  Indies,  and  cholera  in  the  East.  In  Egypt,  as 
the  epidemic  extended  its  ravages,  pest-houses  were 
established  for  the  treatment  of  persons  affected 
with  it ;  these  hospitals  themselves  being  placed  in 
quarantine. 

Personal  cleanliness  was  inculcated,  and  Boards  of 
Health,  that  is.  Sanitary  Commissions  on  a  small  scale, 
were  established  to  devise  measures  of  detail  in  regard 
to  the  preservation  of  the  disease.  In  suspected  regi- 
ments, frequent  inspections  of  the  men  took  place ; 
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quarters  of  corps,  hospiialB  and  camp  groonds,  were 
frequently  changed.  Lamps  and  other  means  of 
famigation  were  placed  under  the  beds,  and  in  the 
comers  of  observation  wards. 

Patients  who  had  been  treated  in  the  pest-houses, 
and  recovered  from  the  disease,  were  prior  to  being 
discharged,  carefully  bathed ;  their  hair  was  cut ;  aU 
their  ordinary  clothes  boiled,  steamed  and  baked :  and 
as  an  additional  precaution,  when  a  case  of  plague 
occurred  in  any  of  the  small  thatched  regimental 
hospitals  that  had  been  established,  the  building  was 
forthwith  not  only  abandoned,  but  destroyed  by 
being  set  on  fire. 

So  suceessM  were  the  measures  adopted,  that  Sir 
James  was  induced  to  consider  it  to  be  a  matter  of 
no  little  consolation,  that  we  know  the  means  not  only 
of  excluding  the  plague  from  our  own  country,  but 
that  when  our  armies  are  stationed  in  the  countries 
where  the  disease  is  endemic,  we  can  arrest  the  pro- 
gress of  the  contagion,  and  with  certainty  eradicate  it : 
and  it  would  be  well  were  medical  officers  of  the  pre- 
sent day  equally  successful  in  eradicating  other 
epidemics  to  which  our  troops  are  exposed. 

It  was  not  alone  to  measures  in  Egypt  itself  how- 
ever, that  his  attention  was  directed :  for  with  a  view 
to  prevent  as  far  as  possible  the  extension  of  the  dis- 
ease to  India,  he,  preparatory  to  the  return  of  the 
troops  to  that  country,  had  quarantine  stations 
established  at  Ceylon,  Madras,  Bombay,  and  Calcutta. 

Ophthalmia. — Ophthalmia  is  one  of  the  most  mys- 
terious diseases  that  attacks  a  body  of  troops :  not 
the  purulent  ophthalmia  which  at  the  commencement 
of  the  present  century  affected  our  soldiers  in  Egypt, 
but  that  peculiar  obstinate  inflammation  of  the  con- 
junctiva  and  sclerotic,  now  so  familiar  to  most  army 
medical  officers, — ^both  on  account  of  its  obstinacy, 
and  the  frequency  with  which  soldiers  are  invalided 
on  account  of  it :  some  with  the  cornea  more  or  less 
completely  destroyed, — some  with  granular  lids,  and 
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some  wfth  that  remarkable  irritability  of  the  eye^  and 
intolerance  of  light,  which  renders  it  next  to 
impossible  for  them  to  open  their  eyelids. 

Overcrowding  and  imperfect  ventilation  are  fertile 
causes  of  this  disease.  There  is  much  reason  to 
believe  that  it  becomes  propogated  among  troops  placed 
in  barracks  that  had  been  previously  occupied  by  men, 
among  whom  it  had  prevaUed  ;  they  not  having  in  the 
interim  been  thoroughly  cleaned  and  fumigated. 

Once  occurring  in  a  regiment,  the  disease  has  a 
great  tendency  to  become  epidemic :  and  therefore, 
every  means  must  be  employed  from  the  first  to  combat 
this  tendency. 

Every  soldier  should  have  his  own  wash  hand  basin 
and  towel :  promiscuous  use  of  the  bath  must  be 
interdicted:  and  when  a  soldier  manifests  the  first 
signs  of  the  disease,  he  must  be  removed  to  hospital, 
his  bedding  given  to  be  washed:  the  part  of  the  barrack 
room  where  had  lain,  vacated,  cleaned,  and  white  wash- 
ed. At  times  the  malady  is  confined  to  a  certain  com- 
pany or  companies:  on  other  occasions  it  pervades  the 
whole :  in  either  case  however,  similar  means  should 
be  adopted  to  check  or  suppress  its  further  progress. 

Among  the  many  lessons  we  obtain  from  the 
experience  gained  during  the  wars  at  the  beginning  of 
the  present  century,  are  some  that  are  of  great  value 
in  regard  to  the  management  of  this  particular  form 
of  disease.  Thus,  we  obtain  from  the  history  of  its 
occurrence  among  our  troops  in  Egypt,  a  remarkable 
llustration  of  the  effectual  influence  of  personal  cleskin- 
liness,  when  combined  with  ample  accommodation,  in 
protecting  the  person  against  its  attacks  :  for  on  that 
occasion,  and  while  the  affection  prevailed  to  a  great 
extent  among  the  soldiers,  it  is  on  record  that  only 
one  case  occurred  among  the  ofiicers. 

We  have  also,  at  a  subsequent  period,  an  illustra- 
tion of  one  of  the  measures  recently  proposed  to  be 
for  the  first  time  adopted  in  India :  namely,  the  estab- 
lishment of  special  hospitals  for  the  treatment  and 
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)>roper  segregation  of  patients  suffering  from  contar 
gions  ophthalmia ;  when  in  the  early  part  of  this 
century,  ophthalmia  occurred  as  an  epidemic  among 
the  troops  quartered  in  England,  Sir  James  McGrigor 
who  was  ihen  at  Portsmouth  as  principal  medical 
officer  of  the  South- Western  district,  had  large  hospi- 
tals and  depdts  for  men  affected  with  this  malady 
established  at  Aldwicke  and  Silsea ;  and  we  learn  that 
1,000  cases  brought  fix)m  all  parts  of  the  United 
Kingdom  were  thus  provided  for.  A  similar  provision 
would  of  course  be  made,  were  the  disease  again  to 
occur  in  epidemic  form. 

Spirit  drinking. — On  the  approach  of  an  epidemic, 
soldiers,  perhaps  very  naturally  endeavotir  to  fortify 
against  its  attacks  by  indulgence  in  spirits.  That 
many  evils  arise  both  directly  and  indirectly  from 
the  practice  is  well  known  :  and  that  it  should  be  as 
far  as  practicable  suppressed,  is  acknowledged. 

Cholera. — The  effects  of  spirit  drinlong  in  pre- 
disposing to  cholera,  are  dwelt  upon  by  Dr.  Carpenter. 
He  states  that  when  Manchester  was  visited  by  that 
disease,  the  hospital  nurses  who  were  much  addicted 
to  alcoholic  poia.tions,  died  of  the  epidemic  in  such 
numbers,  that  a  fiulure  of  the  supply  was  appre- 
hended. They  were  subsequently  restncted  to  a  small 
supply  of  Hquor,  after  which  not  a  single  case 
occurred  among  them. 

The  Indian  Cholera  Commission  however,  states  as 
the  results  of  statistics  collected  by  it,  that  in  1861, 
the  soldiers  stationed  in  the  North- Western  Provinces 
of  India,  did  not  show  that  among  them  there  was 
any  difference  as  to  the  liability  to  attack  between 
the  temperate  and  intemperate :  but  that  the  ratio  of 
deaths  to  attacks  was  much  greater  among  the  latter 
than  the  former. 
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CHAPTER    XXII. 


SCUKVY. 


Among  troops — At  sea — Particular  soils-^  America — India — 
Supposed  causes — Lime  juice — Anola— Popular  remedies — Vege- 
tables— Potash  vegetables. 

Among  troops. — The  first  occasion  on  which  the 
occurrence  of  scurvy  in  armies  is  recorded,  seems  to 
be  in  1260,  when  it  attacked  the  forces  of  Louis 
IX.  in  Egypt.  In  the  1 7th  and  1 8th  centuries,  whole 
armies  and  crews  of  fleets  would  appear  to  have  been 
destroyed  by  it. 

The  prevalence  of  a  scorbutic  taint  in  soldiers  is 
now  generally  acknowledged  to  be  far  more  extensive, 
than  until  within  the  past  few  years  there  was  any 
suspicion  of ;  it  is  now  known  tnat  the  ecchymotic 
spots,  spongy  frums,  and  "  Bullock  liver" — like  ulcers 
described  by  old  naval  surgeons,  are  but  manifestations 
of  the  disease  in  its  more  intense  form  :  and  that  in 
the  less  severe  states,  the  diathesis  may  show  itself 
in  a  tendency  to  ulceration  on  the  surface,  in 
diarrhoea, — ^in  general  loss  of  health, — in  ophthalmia,— 
or  as  was  the  case  in  the  Punjab,  in  ulceration  and 
destruction  of  the  cornea,  but  without  pain  or  suffering. 

At  sea. — That  continued  salt  provisions,  crowding, 
and  partial  ventilation,  as  on  board  ship,  are  the 
most  frequent  causes  of  the  diathesis,  is  well  known  : 
but  we  now  know  that  monotonous  diet,  whether  at 
sea  or  on  shore,  will  tend  to  produce  this  state  of  the 
system ;  and  that,  if  in  addition  to  this,  troops  who 
are  deprived  of  potatoes  and  cruciferae,  and  exposed  at 
the  same  time  to  the  combined  effects  of  severe 
climate  and  imperfect  ventilation,  the  liability  to 
the  affection  becomes  much  increased. 
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Particular  soils. — In  places  where  the  soil  and 
water  are  impregnated  with  salts  of  soda,  the  disease 
is  found  to  be  endemic :  and,  in  such,  tiliere  is  gene- 
rally a  dearth  of  the  description  of  vefiretables  which 
«ei  «>  effeot  agamrtit  Lh,  to  eSnple,  i.  Aden 
and  the  desert  tract  including  Mooltan,  Delhi,  and 
Lahore. 

America. — ^According  to  the  Sanitary  Commission 
of  America,  malaria  and  scurvy  were  the  chief  sources 
of  peril  to  the  Federal  troops  along  the  coast  of  South 
Carolina.  The  occurrence  of  the  disease  among 
other  bodies  of  the  troops  is  also  frequently  alluded  to 
by  that  Commission  :  whenever  the  men  were  exposed 
to  severe  toil  and  despondency,  diarrhoea  and  dysen- 
tery are  said  to  have  been  the  forms  in  which  it  prin- 
cipally displayed  itself;  these  diseases,  we  are  informed, 
being  most  successfully  treated  by  pickles,  onions, 
lime  juice,  the  mineral  acids,  nitre,  and  the  liquor 
ferrinitratis. 

India. — There  is  now  little  doubt  that  in  India  many 
outbreaks  of  hsemorrhagic  dysentery,  that  have  from 
time  to  time  devastated  our  troops,  whether  in  the  field 
or  in  cantonments,  have  been  in  reaUty  so  many 
occurrences  of  scurvy  ;  and  that  had  the  true  nature  of 
the  malady  been  recognised,  much  of  the  terrible  mor- 
tality thereby  occasioned  might  have  been  prevented. 

Supposed  causes. — Formerly  a  sufficient  cause  of 
scurvy  was  considered  to  exist  in  the  simple  fact  of 
a  person  being  deprived  of  the  use  of  fresh  fruit  and 
vegetables.  It  was  observed,  however,  in  the  Crimea, 
that  the  Turks  who  ate  little  meat  and  much  fruit 
suffered  from  this  disease :  and  there  are  now  numerous 
examples  on  record,  where  the  malady  has  appeared, 
although  fresh  vegetables  were  suppUed  in  abundance. 

It  may  therefore  fairly  be  presumed  that  this 
habit  of  body  owes  its  origin  to  a  variety  of  causes, 
rather  than  to  any  one  in  particular :  aixd  that  among 
these,  sameness  of  diet  and  bad  cooking  play  an 
important  pari;. 
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.  Other  causes  are  to  be  found  in  arduous  work, — 
faiigue, — ^want  of  sleep, — dirt, — crowding, — omental 
despondency,  and  the  ordinary  hardships  incidental  to 
a  hard  fought  campaign  :  so  that  whenever  troops  are 
massed  together  under-  these  circumstances,  whether 
by  land  or  by  sea,  we  may  henceforward  look  for  it, 
but  at  the  same  time  profiting  by  experience  already 
gained,  be  prepared  with  the  remedy. 

With  the  light  now  before  us,  we  know  that  to 
remove  or  moderate  the  scorbutic  taint  in  an  army,  the 
only  efiectual  measures  are  to  modify  the  combination 
of  circumstances  upon  which  it  depends. 

Lime  juice. — We  know  that  formerly,  sea  scurvy 
was  eradicated  by  the  employment  of  lime  juice 
together  with  an  improved  scale  of  diet  and  condi- 
tion generally  of  the  sailor.  Although  this 
anti-scorbutic  was  first  brought  forward  by  Woodall 
in  1600,  and  its  efficacy  demonstrated,  yet,  it  was  not 
till  1795  that  Sir  Gilbert  Blane  succeeded  in  getting 
it  introduced  as  an  item  of  the  sailors'  diet  at  sea : 
so  slow  were  the  naval  authorities  to  adopt  the 
recommendations  of  their  medical  officers. 

Anola. — The  natives  of  India  are  now  known  to 
sufifer  extensively  from  scurvy  :  and  it  may  be  noted 
in  this  place  that  their  favorite  remedy  for  the  malady 
is  a  fruit  which  they  term  anola,  that  is,  the  fruit 
of  the  PhyUanthua  emblica.  This  they  consider 
infaUible. 

Popular  remedies. — In  the  American  army  much 
benefit  has  been  obtained  by  the  use  as  a  salad  or 
greens  of  the  Chenopodium  Album :  of  the  rumex  aceto- 
ceUtty  and  of  pickles  and  sour  krout.  Vinegar  and 
molasses  may  be  given  as  rations  in  that  army 
whenever  recommended  by  medical  officers  as  anti- 
scorbutics: and  we  learn  that  the  French  in  the  Crimea 
found  great  benefit  from  a  salad  made  of  the  Leonto- 
don  taraxacum  with  vinegar. 

Vegetables. — In  this  army,  want  of  vegetables  is 
always  adduced  as  the  principal  or  only  cause  of  the 
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malady :  and  it  is  as  invariably  mentioned,  that  the 
disease  was  checked  by  the  liberal  supply  of  these. 
Among  other  manifestations  of  it,  we  see  enumerated, 
suppuration  afber  wouncb.  pyemia.  diarrhcBa.  dysentery 
and  rheumatism ;  all  of  which  disappeared  on  the 
troops  obtaining  a  liberal  supply  of  vegetables.  ]ndeed, 
the  Sanitary  Commission  expressed  an  opinion  that 
aged  persons,  women  and  children,  could  aid  the 
cause  of  government  very  effectually  by  cultivating 
cabbages  and  other  vegetables  for  the  troops. 

In  all  future  wars  we  must  be  prepared  to  guard 
against  the  occurrence  among  the  troops  of  this  taint. 
This  must  be  done  by  general  attention  to  their 
hygienic  condition,  and  especially  by  attention  to  the 
quality  and  variety  of  their  food.  Those  fruits  and 
vegetables  that  contain  potass  in  their  composition, 
are  considered  the  most  effectual  anti-scorbutics, 
but  while  these  are  used,  attention  must  be  paid 
to  clean  linen,  clothing,  diet,  fatigue  and  extent  of 
crowding  among  the  men  ;  always  bearing  in  mind, 
that  the  scorbutic  diathesis  may  manifest  itself  rather 
as  modifying  the  symptoms  of  other  diseases  than 
as  an  independent  malady. 

List  of  potash  vegetables. — The  following  Table 
of  potash  vegetables  and  fruits  is  extracted  from 
Dobell's  Manual  of  Diet  and  Begimen,  viz. — 


Veyetablea. 

Asparagus. 
Broad  beans. 

Lettuce. 
Mustard  (neen). 

Brocoli. 

Onions. 

Carrot. 
Cabbage. 
Celery. 
Cauliflower. 

Parsnip. 
Peas  (green). 
Potatoes. 
Baddish. 

Cress. 
Cucumber. 
Endive. 
French  beans. 

Spinach. 
Turnip. 

„    tops. 
Water  cress. 
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Fruits. 

Apples. 

Nuts  and  filberts 

Almonds. 

Oranges. 

Chesnuts. 

Pears. 

Cherries. 

Pine-apples. 

Currants. 

Plums. 

Dates. 

Pnines. 

Figs. 

Baisins. 

Q-rapes. 

Baspberries. 

GocMseberries. 

Strawberries. 

Lemons. 

Walnuts. 
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CHAPTER     XXIII 

ELEVATED  STATIONS. 


In  the  United  Kingdom — Oape  of  Qood  Hope— West  Indies — 
GKbraltat — China — India — Physical  characters — Plateau — Ele- 
vated valley  8 — Abrupt  hills — Aioantain  ranges — Bemarks 
regarding  these — Extracts  from  Report  of  Royal  Commission — 
Evidence  of  offioersT— Reports  by  medical  officers — How  hill 
stations  may  best  be  oceupied — Remarks  andai^uments  thereon 
— Classes  of  persons  to  be  sent  to  them. 

Advantages  of. — ^The  advantages  to  the  health  of 
troops  that  as  a  general  rule  are  gained  from  quarter- 
ing them  on  elevated  positions,  whether  in  temperate 
or  in  tropical  climates,  are  now  universally  acknow- 
ledged. In  some  instances,  strategic  considerations 
alone  have  decided  the  selection  of  such  positions,  but 
in  others  thej  have  been  adopted  merely  from  sani- 
tary considerations. 

In  the  United  Kingdom  we  have  several  barracks 
thus  situated,  as  for  example  at  Dover — at  Maker  near 
Devonport  and  at  Edinburgh;  Weedon  barracks 
occupy  an  elevated  position,  but  they  have  for  some 
years  ceased  to  be  used  for  their  original  purpose. 

At  the  Cape  of  GoodHope,  our  troops  occupy  higher 
and  higher  positions,  the  further  inland  they  are 
stationed ;  that  promontory,  as  is  well  known,  rising 
in  a  succession  of  terraces,  the  extreme  southern  ledge 
of  which  is  the  bank  of  L'aghullas.  On  these  suc- 
cessive terraces,  our  soldiers  enjoy  a  degree  of  health 
equal  to,  if  not  superior  to,  what  they  do  in  their  own 
native  cUmate. 

At  Jamaica  the  use  of  a  hill  station  was  followed 
by  a  reduction  of  the  annual  death  rate  of  from  130 
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per  1000,  to  22  per  1000 — and  we  learn  that  before 
tlxis  measure  was  adopted,  persons  suffering  from 
yellow  fever  were  frequently  put  in  the  way  to  re- 
covery, by  the  simple  process  of  having  them  removed 
to  a  more  elevated  position  than  that  in  which  they 
had  become  attacked. 

Medical  officers  who  have  served  at  Barbados 
during  the  prevalence  there  of  yellow  fever,  must  have 
a  lively  recollection  of  the  greater  intensity  of  the 
disease  among  the  troops  occupying  the  lower  range 
of  barracks  than  in  those  upon  the  Savannah ;  and  of 
the  great  benefit  to  men  who  were  out  of  health,  ob- 
tained by  their  removal  to  the  inconsiderable  elevation 
of  Gun  hill.  Those  also  who  have  been  stationed  at 
Hong-Kong  must  have  had  frequent  occasion  to 
remark  the  greater  degree  of  health  enjoyed  by  the 
residents  whose  houses  were  situated  in  the  higher 
ports  of  the  town  of  Victoria,  than  by  those  who 
resided  nearer  the  sea  level. 

A  few  remarks  on  the  subject  of  elevation  as  bear- 
ing upon  health  have  already  been  made  in  previous 
chapters  of  this  volume :  and  to  these  the  reader  is 
referred.  It  may  be  well  however,  in  this  place,  to 
remark  that  although  in  some  instances,  as  for  example* 
on  the  Gold  Coast  of  Africa,  an  elevation  of  150  to 
200  feet  has  often  been  found  to  make  all  the  differ- 
ence between  a  deadly  and  a  tolerably  healthy  climate : 
vet  there  are  as  already  stated,  several  well  known 
instances,  where  elevated  positions  have  been  proved 
by  sad  experience  to  be  far  more  unhealthy  than  those 
having  a  lower  level. 

Exceptions. — Of  these,  various  examples  have  been 
given  in  the  chapters  just  alluded  to ;  among  them, 
Gibraltar  being  a  noted  one.  Notwithstanding  the 
favorable  position  to  all  appearance  of  that  fortress 
both  as  regards  elevation  and  exposure  to  the  sea 
breeze,  as  well  as  in  its  isolation  from  the  mainland : 
not  only  is  it  notoriously  subject  to  the  more  com- 
mon epidemics  that  sweep  along  continent^;,  but  we 
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know  that  yellow  fever  has  prevailed  there  with  an 
intensity  and  fatality,  not  surpassed  in  any  of  the 
West  Indian  islands. 

The  fact  of  some  positions  of  inconsiderable  eleva- 
tion in  China  being  notoriously  unhealthy,  has  been 
also  alluded  to.  It  may  be  fresh  in  the  memory  of  some 
of  the  readers  of  these  pages,  how  terrible  was  the 
mortality  during  the  first  China  War,  of  our  troops 
encamped  on  the  higher  part  of  Chusan, — and  how 
thickly  the  graves  of  soldiers  of  the  26th  strewed 
what  still  bears  the  name  of  "  Cameronian  hill"  ;  true 
the  islands  known  as  the  Pootoo  group  were,  during 
the  third  China  War  selected  as  a  suitable  position 
for  a  sanitarium ;  but  it  is  no  less  true  that  their 
adaptation  or  otherwise  for  the  purpose,  was  not  on 
that  occasion  tested  by  actual  experience.  Ships  were 
found  sufficient  for  aU  purposes. 

In  India  there  occur  numerous  examples  of  elevated 
positions  being  unfavorable  to  health  :  these  are  espe- 
cially the  faces  of  hills  that  rise  abruptly  from  alluvial 
or  jungle-covered  tracts  of  country,  and  are  themselves 
intersected  by  deep  valleys  that  converge  upwards : 
their  sides  covered  by  dense  low  brushwood.  In 
such  places  malaria  would  seem  to  be  conducted 
upwards  as  if  by  a  series  of  inverted  funnels,  render- 
ing their  summits  far  more  deadly  than  the  more  level 
tracts. 

From  these  remarks,  therefore,  as  well  as  from  those 
that  occur  in  preceding  pages  we  perceive  that  the 
rule  according  to  which  elevated  positions  are  more 
favorable  to  health  than  low  ones,  is  by  no  means  with- 
out its  exceptions  ;  nor  is  it  easy,  or  indeed  possible^ 
without  actual  experiment  upon  persons,  to  decide 
before  hand  what  places  will  prove  healthy ;  what  un- 
healthy. 

Undoubtedly,  physical  characters  such  as  have  just 
been  alluded  to,  as  well  as  geological  formations  may 
in  the  generality  of  instances  guide  us  towards  a 
tolerably  accurate  conclusion ;  but  that  the  results  may 
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belie  what  theory  indicates,  is  shown  by  examples 
already  given,  and  is  sufficiently  well  known  to  me- 
dical officers  who  have  practical  experience  in  the 
matter. 

In  India. — But  it  is  with  especial  reference  to  our 
troops  serving  in  India,  that  this  question  of  elevated 
stations  assumes  its  chief  importance  ;  to  its  bearings 
in  regard  to  that  country,  therefore,  the  following  re- 
marks must  be  particularly  directed. 

We  find  that  these  positions,  as  they  are  considered 
more  or  less  adapted  for  troops,  are  of  various  descrip- 
tions, to  each  of  which  a  few  observations  must  be 
devoted,  viz : — 

1 .  T/iere  is  the  elevated  plateau^  of  which  the  two 
best  examples  occur  at  Bangalore  in  the  Madras  Pre- 
sidency, which  has  an  elevationof  3,000  feet  in  Lat.  10 
N.  and  Hazareebagh  in  that  of  Ben  gal,  which  is  1,750 
feet  above  the  sea,  in  Lat.  24  N. ;  at  both  these  places 
the  temperature  is  moderate  as  compared  with  that  of 
others  situated  in  similar  latitudes,  but  less  elevated  : 
and  experience  has  shown  them  to  be  particularly 
well  adapted  for  occupation  by  regiments  or  soldiers 
newly  arrived  in  the  country. 

It  must  not  be  supposed  however,  that  at  either 
of  these  places  the  troops  are  exempt  from  the  ordi- 
nary diseases  that  afiect  them  at  stations  more 
completely  in  the  plains ;  they  suffi^r  from  all  these, 
only  in  smaller  numbers  :  and  individual  atttacks  are 
less  severe  than  in  the  latter.  These  stations  are  at 
times  visited  by  cholera  in  an  epidemic  form:  in  fact,  at 
the  latter,  so  severe  were  epidemics  of  cholera  in  former 
days,  introduced,  as  was  believed  by  Hindoo  pilgrims 
en  route  along  the  grand  trunk  road  which  then 
passed  through  the  station,  that  for  many  years  it 
ceased  to  be  occupied  ;  more  recently  however,  and 
since  a  new  line  of  road  has  been  opened  at  a 
distance  nowhere  less  than  twenty  miles  from 
cantonments,  no  further  outbreak  of  the  disease  in 
epidemic  form  has  occurred. 


(    M*    ) 

2.  Stations  occupying  an  elevated  poeition,  but  9mr* 
rounded  at  an  inconkderable  distance  by  ranges  of  Ailis, 
or  in  other  words,  elevated  valleys  :  of  this  nature 
are  soipe  of  the  stations  in  Central  India,  more  espe- 
cially Saugor,  1,940  feet  high,  and  Jubhulpore  1,250 
feet  above  the  sea  level ;  these  occupy  a  kind  of  b&sin, 
the  borders  of  which  are  formed  by  different  spurs  of 
the  Vyndhya  Mountain  range. 

It  is  not  considered  that  Peshawur,  the  elevation  of 
which  is  1,056  feet,  can  be  classed  with  stations  of  this 
description,  inasmuch  as  it  occupies  a  position  the 
ascent  to  which  is  gradual  and  continuous  from  sea- 
ward. The  country  inland  from  it  moreover,  continues 
to  ascend  towards  Affghanistan. 

At  the  stations  which  properly  belong  to  this 
category  the  annual  variation  of  temperature  is  great ; 
the  summer  heat  intense;  the  diseases  similar  in 
nature  and  degree  to  those  that  prevail  at  stations  on 
the  expanse  of  India ;  and  the  liabiUty  to  visitations 
of  cholera  great. 

It  is  evident  therefore,  that  as  stations,  places  so 
situated  are  not  desirable,  whether  we  refer  to  soldiers 
who  have  served  for  considerable  periods  in  the  coun- 
try, or  for  regiments  newly  arrived. 

8.  Stations  situated  upon  Mils  that  rise  abruptly  from, 
and  are  surrounded  by  level  tracts  of  country ;  of  this 
description,  are  the  Chevaroy  hills,  and  upheaved 
projections  in  the  Madras  Presidency,  called  Droogs  ; 
their  elevation  ranging  to  4,000  feet  and  upwards. 
Various  positions  of  the  same  nature  occur  in  the 
Bengal  Presidency,  although  there,  the  only  one  that 
has  hitherto  been  occupied  by  troops  is  Parisnath : 
and  it  for  too  short  a  time  to  justify  us  in  forming  a 
decided  opinion  in  regard  to  it. 

With  reference  to  the  others  however,  there  is 
evidence  that  the  positions  are  subject  to  severe 
outbreaks  of  fever,  and  that  they  are  at  irregular 
intervals  of  time  devastated  by  cholera.  It  thus 
appears  that  whatever  be  their  advantages  in  ordinary 
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years,  the  general  result  extended  over  a  series  shows 
that  the  degree  of  health  enjoyed  by  troops  occupying 
them  is  not  much,  if  at  all  above  that  observable  in 
the  plains. 

As  elsewhere  observed,  malaria  and  epidemic  in- 
fluences exert  their  effects  in  India  at  a  great 
height  above  sea  level ;  in  fact  there  seems  no  good 
grounds  for  assigning  any  definite  degree  of  elevation 
as  indicating  the  limit  beyond  which  these  do  not 
extend.  It  may  be  assumed  however,  from  the  ex- 
perience of  the  past,  that  although  epidemics  have 
raged  at  a  mountain  height  of  7,500  feet  and  upwards, 
yet,  that  elevation  above  sea  level  is  comparatively 
free  from  the  pernicious  influences  that  affect  our 
troops  in  the  plains. 

4.  The  last  description  of  hill  stations  to  be  here 
alluded  to,  and  the  most  important  by  far,  are  those 
which  occupy  positions  at  various  points  of  the  Hima- 
layah  range,  at  elevations  varying  from  4500  to  8000 
feet  above  the  sea,  and  in  latitudes  of  23^  N.  to  31®  N. 

At  these  stations  the  temperature  more  or  less 
approximates  to  that  of  Britain :  but  at  all,  the  annual 
rainfall  is  j^reat ;  fogs  prevail  during  sevenJ  months, 
and  thunder  storms  are  of  frequent  occurrence. 

Some  of  them  have  been  occupied  as  sanitaria  for 
troops  for  nearly  forty  years  ;  others  have  been  brought 
into  use  within  the  last  twenty-five  years,  and  even 
less ;  at  some,  soldiers  in  infirm  health  are  alone 
quartered :  at  others,  regiments  have  been  sent  from 
stations  in  the  plains  ;  at  one  or  two,  both  descriptions 
of  troops  occupy  barracks  in  close  proximity  to  each 
other,  and  at  all,  there  are  officers  who  have  proceeded 
thither  on  private  leave  of  absence,  or  on  account  of 
ill  health.  Their  wives  and  children,  some  in  delicate 
health,  some  perfectly  well,  also  repair  to  these  places ; 
some  remaining  there  only  during  the  hottest  months 
of  the  year,  some  throughout  the  cold  as  well  afl 
the  hot  seasons. 

The  wives  and  children  of  a  small  number  of  non- 
commissioned officers  and  soldiers  have  occupied  these 
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places  under  similar  circumstances  as  the  various 
classes  just  named.  Medical  officers  in  charge  of 
convalescent  dep6ts  and  of  regiments,  have  in  their 
respective  annual  returns  and  reports  to  the  heads  of 
their  departments,  given  much  valuable  information 
in  regard  to  the  influence  of  the  climate  of  particular 
stations  of  this  description  upon  the  health  of  the 
different  classes  of  persons  just  enumerated :  as  well 
as  upon  individual  diseases,  and  upon  troops  who 
have  been  sent  thither  to  recruit  their  health  as 
it  is  called,  after  having  suffered  from  great  sickness 
or  epidemics  at  stations  in  the  plains. 

With  few  exceptions,  these  returns  and  reports  are 
still  available  for  reference ;  and  it  may  be  mentioned, 
have  been  read  by  the  writer  of  these  remarks,  at 
least  for  the  period  embraced  between  1842  and  1865  : 
before  giving  extracts  from  them  however,  it  will  be 
well  to  select  such  paragraphs  as  contain  the  opinions 
of  recognised  authorities  in  regard  to  the  influence 
of  the  climates  upon  various  classes  under  the 
different  circumstances  already  mentioned. 

Opinions  op  Eoyal  Commission. — The  Eoyal  Com- 
mission on  the  sanitary  state  of  the  army  in  India,  is 
very  explicit  on  the  subject  of  sending  troops  in  rota- 
tion to  stations  in  the  hills. 

This  Commission  observes,  that  so  far  as  health  is 
concerned,  the  evidence  before  it  was  with  a  trifling, 
exception  decidedly  in  favor  of  mountain  climates,  es- 
pecially during  the  earlier  years  of  service.  Hitherto  it 
has  been  found  that  hill  climates  have  been  beneficial 
in  certain  cases  of  disease  only,  while  in  all  others  they 
are  either  of  doubtful  efficacy,  or  positively  injurious. 

The  same  Commission  alludes  also  to  the  superior 
healthiness  of  inhabitants  of  elevated  plains  and 
mountain  ranges :  and  to  the  experience  obtained 
in  the  case  of  civilians  and  military  officers  who  resort 
to  the  hills  in  order  to  recover  from  the  exhaustion 
produced  by  service  in  the  plains. 

With  reference  however,  to  the  evil  effects  exerted 
under  certain   circumstances   by   hill   climates,   and 
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especially  those  of  elevations  from  6,000  to  8,000 
feet,  the  Commission  remarks  that  although  malaria 
i8  to  a  great  extent  absent  at  such  elevations,  troops 
proceeding  thither  from  the  hot  moist  plains,  are  sud- 
denly exposed  to  lower  temperation, — to  cold  damp 
air, — ^the  result  of  which  is  that  they  become  subject 
to  other  diseases  (than  those  from  which  they  may  have 
been  suflfering),  especially  of  the  bowels  and  chest ; 
the  diseases  of  a  colder  climate  are  substituted  for 
those  of  a  warmer  one. 

Opinion  of  Sir  J.  Lawrence. — Sir  John  Lawrence 
states  what  is  well  known  by  medical  officers  to  be  the 
case,  namely — ^that  although  men  would  be  healthier 
in  hills  than  on  plains,  yet  there  are  constitutions 
which  do  not  benefit  by  hill  residence  ;  and  according 
to  Colonel  Greathead,  although  the  men  look  better 
in  the  hills,  the  returns  show  no  great  difference  as 
regards  health. 

Opinions  op  Medical  Officers. — From  reports  by 
individual  medical  officers,  there  is,  says  the  Commis- 
sion, a  general  concurrence  of  opinion  that  healthy 
regiments  or  parts  of  regiments  should  be  stationed 
on  the  hills,  and  that  men  who  are  beginning  to 
suffer  in  health  from  service  on  the  plains,  should  be 
sent  to  the  hills. 

The  Eeport  further  observes  that  of  the  latter  class, 
there  is  a  considerable  proportion  in  all  regiments  : 
many  of  whom  if  left  in  the  plains,  would  become 
subjects  of  actual  disease  :  and,  in  recapitulating  the 
evidence  laid  before  the  Commission,  it  records  that  this 
evidence  proves  that  hill  stations  are  useful  chiefly  for 
prevention,  but  not  always  for  the  cure  of  disease ; 
that  they  are  suitable  for  children  and  for  healthy  men 
but  not  for  unhealthy  regiments. 

Sir  R.  Martin,  c.  b.,  is  of  opinion  that  a  great  mistake 
has  been  committed,  namely,  the  removal  of  troops 
whose  health  has  been  damaged  in  the  plains  to  the 
cold  damp  moimtain  ranges,  which  are  only  applicable 
to  healthy  men  and  for  the  preservation  of  health. 
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Dr.  C.  Smith  of  the  Indian  Medici^  Service  is  of 
opinion  that  by  occasionally  sending  men  np  to  the 
lulls  for  the  hot  seasons,  you  can  keep  up  their  stamina: 
but  If  you  keep  them  in  the  plains,  they  lose  that  in 
a  very  few  years. 

Dr.  J.  Bird  of  the  same  service  thinks  that  moun* 
tain  stations  should  be  occupied  as  prophylactic 
stations  ;  in  that  way  they  will  prove  beneficial,  mak« 
ing  a  proper  selection  of  the  men  to  be  sent  thither. 

Opinions  op  Military  Officers. — Brigadier-General 
Bussell  would  send  men  to  the  hills  at  first ;  he  thinks 
that  were  this  done,  they  would  enjoy  nearly  the  same 
health  as  they  did  at  home :  but  that  after  being  a  few 
consecutive  years  in  the  plains,  the  probabihty  is  they 
would  not  do  so. 

Colonel  Campbell  would  send  men  to  a  hill  station 
at  first  rather  than  afterwards ;  sending  them  to  the 
highest  point  in  the  first  place,  and  bringing  them 
gradually  down.  He  moreover  remarks  that  men 
who  have  bad  health  in  the  plains,  are  very  apt  to  get 
diarrhoea  and  dysentery.  This  view  is  also  confirmed 
by  the  Eeport  from  Bangalore  submitted  to  the  Eoyal 
Commission.  It  is  to  the  effect  that  hill  stations  are 
best  adapted  as  a  sanitarium  for  troops ;  that  troops 
on  returning  from  these  to  the  plains  manifest  an 
increased  liability  to  liver  disease,  dysentery,  &c. 

Colonel  Greathead  gives  a  striking  illusti^tion  of 
the  evils  of  sending  an  already  sickly  regiment  to  a 
hill  station :  he  states  that  the  32nd  regiment  was 
sent  to  Kussowlie,  weakened  by  fever,  coming  from 
Peshawur,  and  the  men  died  like  rotten  sheep  of  fever 
and  dysentery.  Such  is  the  expression  made  use  of 
by  this  officer,  and  one  that  is  perhaps  more  illustra- 
tive then  elegant. 

Colonel  Herbert,  c.  b.,  now  of  the  54th  regi- 
ment, and  formerly  of  the  7  5th,  gives  in  a  letter  to 
the  Author  of  this  volume,  so  graphic  an  account  of 
the  benefits  derived  by  the  latter  regiment,  by  resi- 
dence at  a  healthy  station  in  the  plains   of  India, 
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in  comparison  to  what  happened  to  others  that  were 
sent   while  sickly  to  a  hill  station,  that  it  is  deemed 
proper  to  transcribe  his  communication. 
It  is  as  follows  : — 

F&rt  William,  December  29M,  1865. 
My  dkab,  Db.  GORDOX. 

With  much  pleasure,  agreeable  to  desire,  I  give  you  the  followiug 
facts  which  occurred  under  my  own  command  in  the  year  1853.  The 
75th  regiment  then  under  command  of  Colonel  Hallifax  at  **  Umballa/' 
and  the  left  wing  under  my  command  at  '*  Agra,  were  ordered  to 
PeRhawur;"  the  head  quarters  arrived  there  early  m  January,  1854,  and 
I  got  there  in  February  same  year ;  we  relieved  H.  Ms.  53rd  regiment, 
oraered  to  the  hill  station  of  "  Kussowlie," — this  regiment  was  in  a 
fearful  state  of  weakness  from  the  effects  of  fever,  ague,  and  other 
ailments,  so  much  so,  that  few  men  were  able  to  march.  Oo  their 
arrival  at  "  Kussowlie,"  numbers  of  men  died,  in  fact,  it  was  stated,  they 
were  going  out  like  rotten  sheep  :  at  the  time,  medical  officers  of  long 
experience  strongly  urged  that  the  plan  of  sending  tinhealthy  corps 
to  hill  stations  should  be  abandoned.  The  authorities  said,  if  the  regi* 
ments  32nd  and  53rd,  then  about  to  be  relieved  at  l^e^hawur  bv  the  22nd 
and  75th,  suffered,  they  would  give  a  trial  to  the  wishes  of  the  medical 
officers;  the  22nd  went  home  vid  the  Indus,  December,  1854,  relieved  by  the 
24th.  In  November,  1854,  the  sickness  of  the  75th  was  ho  great,  that  most 
of  the  barracks  were  converted  into  hospitals,  and  actually  the  regi- 
ment did  not  muster  100  men  fit  for  duty.  In  1855,  Sir  W.  Gomm  visited 
the  station,  and  found  the  regiment  perfectly  unfit  for  duty  :  and  about 
the  Ist  of  October,  saiue  year,  by  the  strong  recommendation  of  the 
Doctors,*  we  were  relieved  by  the  87th  from  "  Rawul  Pindee."  We 
literally  had  to  be  oarried  by  elephants  to  that  station,  where  we  arrived 
perfectly  helpless,  and  unfit  for  any  duty  in  December ;  the  march  for  a 
healthy  regiment  was  only  ten  days,  we  took  over  a  month,  so  you  may 
see  by  this,  the  state  of  the  corps.  Our  Surgeon,  rather  a  free  speaker, 
"  Coghlan"  died  afterwards,  before  "  Delhi,  in  1857.  On  being  asked  by 
Brigadier  now  Sir  S.  Cotton,  as  to  the  state  of  the  regiment;,  replied, 
**  indeed.  Brigadier !  they  are  rotten."  In  January,  1857,  we  were  oraered 
irom  "  Kawul  Pindee,"  after  being  a  little  better  than  a  year  at  that  station, 
and  were  relieved  by  the  24th  from  Peshawur, — a  more  healthy  regiment 
could  not  be  found  m  any  quarter  of  the  Queen's  dominions ;  we  marched 
out  dose  on  a  1,000  strong,  and  arrived  full  of  health  and  vigour  at 
Kussowlie,  early  in  March ;  the  1st  truly  strong  healthy  corps,  that  ever 
marched  into  that  station,  fully  proving  the  justness  of  the  opinions  of 
the  medical  officers.  In  conclusion,  I  beg  to  add  from  long  experience  in 
this  country,  I  think  it  a  bad  plan  to  send  a  regiment  to  a  hill  station — 
as  there  are  very  many  men,  it  does  not  agree  with  ;  I  am  fully  borne 
out  in  this  opinion,  by  many  old  friends  of  mine  in  the  medical  profes- 
«ion  in  this  country.  You  can  make  whatever  use  you  please  of  this, 
they  are  facts  of  an  eye  witness  of  many  years'  Indian  Service :  the  75th 
under  my  command  marched  to  Delhi  in  May,  1857,  and  were  the  strongest 
and  most  healthy  regiment  there,  and  were  able  to  do  good  service; 
00  our  hill  tour  was  not  for  much  more  than  two  months  and  a  half. 

Believe  me  Tour's  Sincerely        0.  HERBERT. 

*  More  espedftUj  of  the  late  Inspector  General  Dawvoo,  then  P.  M.  0.  in  India. . 

C.  A.  G. 

B  B 
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Extracts  feom  Medical  Bspoets. — ^In  their  Re- 
ports, some  medical  officers  expressed  themselves  in  a 
very  decided  maimer  in  regard  to  the  effects  of  resi- 
dence at  hill  stations.  The  following  extracts  are 
selected  from  some  of  these  reports,  viz. — 

Of  29th  Begiment. — H^om  tie  Annual  Report  of  the 
29th  Beffiment,  stationed  at  Xussowlie,  for  1846-47. 

''  The  superior  salubrity  of  KussowUe  as  compared 
with  stations  in  the  plains,  apparently  obtains  more 
during  the  six  hot  months  of  the  year — ^that  is,  from 
April  to  September  inclusive,  than  during  the  remain- 
ing cooler  months.  To  the  reduced  heat  and  absence 
of  the  hot  winds  is  chiefly  due  the  greater  healthiness 
of  this  hill  climate.  In  the  incr^sed  cold  of  the 
winter  months,  the  healthy  acquire  bodily  vigour :  but 
to  the  unhealthy,  particularly  those  suffering  frx>m 
dysenteric  disease,  the  winter  season  is  fatal.  The  very 
cold  and  stormy  weather  in  January  and  February 
noted  in  the  '^Meteorological  Journal  of  the  A  nnual 
Betums,  &c.,  hurried  on  a  fatal  termination  in  several 
cases  of  dysentery  then  under  treatment. 

In  the  quarter  ending  September,  scorbutic  disease 
appeared  also  amongst  the  women  who  had  remained 
at  Kussowlie  during  the  Sutlej  campaign:  it  was 
evident  that  the  causes  of  the  disease  existed  also  in 
the  locality,  and  the  following:  may  perhaps  be  a 
rea^naUe  explanation  of  the  ^nnedi^  sad  oper. 
ation  of  the  two  sets  of  causes  of  the  scorbutic  affection 
here  referred  to,  to  be  found  in  the  events  of  the  cam- 
rmsm  and  in  the  locality. 

^  for  the  privations,  e/posore  and  sufferings  of  the 
men  during  the  campaign  of  1845-46, 1  must  beg  to 
refer  to  the  Special  Beport  of  that  service.  It  is 
sufficient  to  remark  here  that  succeeding  as  they  did 
to  three  years  and  a  half  of  previous  service  in  India, 
with  two  epidemics  a  year,  they  were  sufficient  to 
induce  a  strong  tendency  to  scorbutic  disease  in  the 
men,  as  is  shewn  by  the  occurrence  of  the  two  cases 
of  ''  Bullock's  liver"  disease  amongst  the  wounded  at 
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Ferozepore  before  noticed.  Thus,  it  is  at  all  events 
exceedingly  probable  that  the  regiments  returned  from 
the  campaign  with  a  strong  tendency  to  scorbutic  dis- 
ease among  the  men.  Had  the  regiment  returned  to 
an  old  station  in  the  plains,  it  is  probable  that  the  ten- 
dency to  scorbutic  disease  would  have  been  overcome, 
and  consequently  never  have  attracted  attention  :  but 
it  so  happened  that  the  regiment  returned  to  Kus- 
sowlie  nearly  a  new,  and  moreover,  a  hill  station. 

Now,  from  the  women,  who  had  remained  at  Kussow- 
lie  during  the  absence  of  the  regiment  on  the  campaign 
suiBfering  likewise  from  scorbutic  disease,  it  is  evident 
that  the  causes  of  their  suffering  existed  in  the  locality; 
and  with  respect  to  the  men,  these  causes  were  super- 
added to  the  tendency  to  the  disease  before  their  arrival. 
In  consequence  of  the  absence  of  a  regiment  from 
Kussowlie  causing  an  almost  total  absence  of  demand 
for  supplies  at  the  station,,  and  rumours  at  the  station 
of  the  approach  of  the  enemy  the  small  Sudder  bazaar 
of  Kussowlie  was  nearly  deserted,  and  the  regimental 
bazaar  as  may  be  supposd  after  such  service,  was  very 
indifferently  supplied.  Thus,  when  the  regiment  re- 
turned to  Kussowlie,  supplies  of  all  kind  were  scarce ; 
fruits  wid  vegetables  more  particularly,  for  the  hill  pro. 
duoed  none,  and  the  demand  for  them  was  not  imme- 
diately felt  nor  anticipated;  consequently,  excepting  a 
few  bad  potatoes  and  an  onion  now  and  then>  the  men 
had  no  fresh  vegetables  of  any  kind.  Together  with  this 
want  of  vegetables,  the  very  miserable  quality  of  the 
rations,  meat  and  breads  must  be  adduced  as  auxiliary 
causes  in  the  production  of  the  scorbutic  affeetion  in 
question.  It  was  not  however,  till  after  the  cold  and 
damp  weather  of  the  unusually  heavy  and  protracted 
rainy  season  had  existed  some  time,  that  the  cases 
oi purpura  and  of  scorbutic  affection  of  the  g^ums 
exhibited  themselves. 

But  to  the  list  of  causes  already  given,  and  which 
comprises  deteriorated  health  from  3^  years'  sickly 
services  in  the  plains  of  Bengal,  are  to  be  added  the 
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privations,  exposote  and  goffering  of  a  very  arduons 
Lnpaign  inThe  same  plains,  including  the  morbid 
agencies  contingent  upon  two  hard  fought  battles : 
then,  the  total  want  of  any  thing  approaching  to  an 
adequate  supply  of  fresh  and  succulent  fruits  and 
vegetables,  together  with  a  very  poor  quality  of  ration, 
meat  and  bread,  and  the  coldness  and  dampness  of  the 
rainy  season,  to  which  the  men  were  altogether 
unaccustomed.  To  this  list  of  causes  I  would  add  the 
elevation  of  the  station  above  the  level  of  the  sea.  It 
has  already  been  remarked  in  the  preliminary  section 
of  this  Beport,  that  it  is  difficult  to  believe  that  an 
elevation  which  makes  eleven  degrees  difference  in  the 
boiling  point  of  water,  can  have  no  obvious  effect  upon 
the  system :  and  the  truth  may  be,  that  the  blood  more 
readily  acquires  a  scorbutic  taint  in  the  rarified 
atmosphere  of  6,000  feet  above  the  level  of  the  sea, 
than  at  more  habitable  levels." 

Op  61st  Eegiment. — From  the  Annual  Beport  of 
the  Gist  Beyinient,  stationed  at  Kuasovdie  and  Subathoo, 
for  1852-53. 

"  The  climate  of  the  hills  is  not  a  veiy  good  one : 
for  hepatic  complaints  generally,  it  is  much  better 
than  the  plains  :  but  the  cases  although  reheved  are 
not  cured,  it  requires  some  more  radical  change  to 
effect  this  desirable  end.  In  cases  of  recovery  from 
fever,  the  climate  of  the  hills  is  of  the  greatest  advan- 
tage. A  great  number  of  men  are  still  suffering  from 
occasional  attacks  of  chronic  liver  disease,  but  they 
are  fewer  in  number,  and  more  tractable  than  they 
have  been  for  some  years  previous." 

*^  I  find  the  greater  proportion  of  the  men  who  have 
had  dysentery  in  Peshawur,  are  those  now  affected 
with  the  peculiar  bowel  complaint  of  the  hills.  The 
admissions  have  been  from  chronic  diarrhoea  335, 
during  the  year :  of  those  322  have  been  discharged, 
9  remain,  and  4  have  died." 

Op  32nd  Begiment. — M-om  the  Annual  Beport  of  the 
S2nd  Bcffiment,  stationed  at  Kussowlie,  for  1854. 
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*'  It  has  been  used  as  a  sanitarium  since  1842.  I 
doubt,  however,  as  to  its  salubrity,  more  especially  for 
troops,  whose  health  had  suffered  much  from  fever  and 
ague,  as  all  those  that  came  from  Peshawur  had  done/' 

F£BRis  Intermittens — This  disease  was  very  pre- 
valent during  the  past  hot  and  rainy  seasons.  This  was 
nothing  more  thaii  might  have  been  expected,  consi- 
dering how  much  the  corps  suffered  the  two  previous 
years  at  Peshawur  from  intermittent  fever.  The 
climate  of  hill  stations  is  not  well  adapted  for  troops, 
the  first  year  after  leaving  Peshawur.-stations  with  a 
more  equable  climate,  such  as  Sealkote,  Meerut,  Agra, 
Bawul  Findee,  &c.,  would  suit  them  better  the  first 
year  on  leaving  Peshawur." 

Of  98th  Eeoiment. — From  the  Annual  Beport  of 
the  9^th  Regimenty  stationed  at  Dugahai^  for  1852. 

**  It  was  my  impression  when  my  last  year's  Eeport 
was  made  out,  that  the  number  in  hospital  at  that 
time  would  be  more  likely  to  decrease  than  to  increase, 
as  the  patients  in  hospital  as  well  as  the  men  occu- 
pying the  barracks,  were  only  a  short  time  from  the 
plains  :  and  I  then  hoped  that  a  hill  climate  would 
do  wonders  for  all.  Under  this  impression  I  stated 
that  I  considered  the  hospital  large  enough  for  the 
station,  but  as  I  have  already  said  in  the  preceding 
page,  I  foimd  that  as  soon  as  the  rains  commenced, 
patients  flocked  into  hospital,  which  became  over- 
crowded, and  my  hopes  of  the  benefit  to  be  derived 
from  a  residence  in  the  hills,  disappointed  to  some 
extent :  for  although  the  men  of  the  regiment  gene- 
rally have  benefitted  wonderfully  by  this  climate,  yet 
most  of  those  who  had  chronic  diseases  when  they 
came  to  this  station,  became  worse  during  the  rainy 
season.  Some  of  them  died  after  lingering  for  a  long 
period :  several  were  invalided  to  England,  and  a  good 
number  must  still  be  invalided  before  the  regiment 
can  show  a  clear  bill  of  health,  which  ought  prettj 
nearly  to  be  the  case  after  a  couple  of  years'  residence 
in  this  good  climate." 
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"  The  other  casualties  occurred  in  men  who  had 
suffered  much  from  the  diseases  of  the  country,  and 
who  came  to  Dugshai  with  impaired  constitutions. 
The  cases  marked  fever,  were  all  of  a  complicated 
nature  ;  in  many  instances  the  liver  and  spleen  heing 
affected,  and  generally  the  patient  suffered  from  chro- 
nic diarrhoea,  and  in  some  instances,  from  chronic 
rheumatism  or  neuralgic  pains.  The  cases  marked 
as  diarrhoea,  were  sulgect  in  the  same  way  to  some 
chronic  affection  of  an  organic  nature,  produced  by 
fever  and  by  the  baneful  influence  of  miasma,  which 
affects  the  constitution  in  so  many  forms,  and  causen 
men  to  fall  into  a  wretched  state  of  ansemia,  which, 
in  too  many  instances,  a  residence  in  a  hill  climate 
has  no  permanent  beneficial  effiect  upon ;  and  a  sea 
voyage  and  a  return  to  Europe  is  the  only  hope 
of  a  complete  recovery  to  health. 

"The  appearance  of  the  men  generally  is  very 
much  improved,  and  their  health  quite  restored.  There 
are  still  about  60  or  80  men  confirmed  invalids  in 
the  regiment ;  as  soon  as  these  are  removed  by  death 
and  invaliding,  which  wUl  probably  be  the  case  this 
season, — the  regiment  will  be  perfectly  healthy  and 
efficient :  and  should  it  have  the  good  fortune  to 
remain  another  year  in  the  hills,  it  will  become  per- 
fectly free  from  men  with  chronic  diseases ;  this  very 
desirable  state  of  efficiency  and  health,  the  98th 
regiment  has  not  been  in  since  it  left  England.'' 

Or  53rd  Begiment. — From  the  Annual  Report  of 
the  bSrd  Heffiment,  stationed  at  Bugshaiyfor  1855. 

''The  climate  of  Dugshai  is,  generally  speaking 
good,  and  suited  to  the  European  constitution ;  but  the 
sudden  change  to  such  a  climate  from  Peshawur  does 
not  appear  a  judicious  arrangement ;  for  instance^ 
during  the  first  quarter,  the  health  of  the  regiment 
was  particularly  good,  but  on  the  setting  in  of  the 
rains  towards  the  end  of  June,  a  great  number  of 
both  men  and  officers  became  affected  with  what  is 
called  "hill  diarrhoea,"  and  it  was  then  remarked 
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that  the  worst  cases  occurred  in  those  men  who 
suffered  from  the  fever  of  Peshawur, — complicated  as 
that  fever  almost  invariably  was  with  affections  of 
the  liver  and  spleen. 

Op  92nd  Begiment. — Ihrom  the  Annual  Report  of 
the  92nd  Highlanders^  stationed  at  Dugshai^  for  1860. 

'' Jhansie  from  whence  the  regiment  marched  to 
Dugshai,  is  as  unhealthy  a  station  as  need  be  looked 
for :  but  from  the  day  the  regiment  reached  Dugshai, 
the  health  of  the  men  steadily  improved,  as  shewn 
by  the  continued  decrease  in  the  average  daily  sick 
list,  even  during  those  months  which  are  usually 
most  unhealthy :  at  the  close  of  the  year,  the  health 
of  the  regiment  was  as  good  as  it  woidd  have  been 
if  quartered  in  Scotland." 

''  Passing  the  hot  weather  in  the  hills  is  merely  a 
relief  from  the  evil  effects  of  the  heat  of  the  plains  : 
but  in  order  to  recover  perfectly  from  the  effects  of 
previous  illness  (more  particularly  fever),  the  bracing 
influences  of  a  winter  in  the  hills  is  necessary.  Many 
cases  are  of  course  unsuited  to  it,  such  for  instance, 
as  rheumatic  affections,  especially  these  with  a  syphi- 
litic taint :  but  the  majority  of  the  invalids,  who  are 
sent  up  to  the  hills  for  the  hot  season,  would  I  am 
inclined  to  beUeve,  be  better  fitted  to  spend  the  sub- 
sequent hot  season  in  the  plains,  if  they  were  allowed 
to  remain  in  the  hills  during  the  winter  instead  of 
being  sent  back  to  the  plains  in  the  month  of  October, 
as  is  the  case  under  the  present  arrangements." 

''  For  tibose  diseases  for  which  the  damp  climate  of 
the  hill  stations  during  the  rainy  season  appears 
least  sidted,  such  as  dysentery  of  a  scorbutic  charac- 
ter or  in  a  strumous  constitution,  and  for  which  a  sea- 
coast  sanitarium  is  not  procurable,  a  suitable  locality 
could  I  believe,  be  readily  found  on  the  banks  of 
the  Sutiej  beyond  the  influence  of  the  monsoon :  and, 
as  it  is  most  sincerely  to  be  hoped,  that  each  year  will 
add  to  the  numbers  of  hill  stations,  it  would  be  a 
most  desirable  object  to  provide  a  sanitarium  for  that 
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small  class  of  diseases  for  which  the  ordinaiy  hill 
climate  is  not  suitable/' 

H'om  the  Annual  Report  of  the  92nd  Highlanders y 
stationed  at  Bugshai^for  1861. 

*'  Dugshai  is  said  to  be  one  of  the  most  healthy 
and  re-invigorating  of  our  saniteria  in  India,  and 
Certainly  in  the  case  of  the  92nd,  it  kept  up  its  repu- 
tation. The  robust  appearance  of  the  men  at  the 
time  of  their  leaving  the  station,  and  the  veiy  smaU 
sick  list  (there  being  only  13  men  in  the  hospital 
when  the  regiment  marched  down  hill  to  Elilka,  a 
distance  of  18  miles),  was  one  of  the  most  convincing 
proofs  of  its  salubrity.  Like  the  other  hiU  stations 
however,  its  climate  is  unsuited  for  those  who  suffer 
from  diarrhoea,  or  dysentery,  or  hepatic  diseases,  and 
»i  the  nature  of  the  country  renders  it  highly  desirable 

that  men  suffering  from  organic  disease  of  lungs   or 
heart  should  be  kept  in  the  plains." 

From  the  Annual  Report  of  the  4s2nd  Begiment, 
stationed  at  Dugshai^for  1862. 

"  It  is  worthy  of  remark  that  during  the  march 
from  Agra  to  Umballah,  in  the  end  of  1861,  the  fever 
almost  disappeared  from  the  regiment,  to  return  during 
its  halt  of  three  months  at  the  latter  station ;  to  dis- 
appear during  the  march  to  Dugshai,  and  for  a  few 
weeks  after  its  arrival :  to  re-appear  with  increased 
violence  when  the  regiment  had  been  settled  in  quar- 
ters, and  the  novelty  of  the  scene,  and  of  arrival  in 
the  hills  was  over.' 

"  The  opinion  given  by  me,  in  my  Report  last  May, 
to  His  Excellency  the  Commander-in-Chief,  is  appa- 
rently contradicated  by  the  opinion  of  Dugshai  as  a 
first  year's  residence  in  this  report ;  but  they  are 
really  compatible  one  with  the  other.  I  still  con- 
sider that  cold  in  the  great  majority  braced  the  cons- 
titution and  prevented  frequent  attacks  of  fever :  but 
that  in  some  instances,  by  preventing  the  action 
of  the  skin,  it  established  a  flux  from  the  bowels 
instead,   which  occurring  in  debilitated  constitutions, 
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too  often  proved  fatal ;  some  of  those  oases  were  saved 
by  being  sent  to  Subathoo.  Now,  as  the  pure  fever 
was  not  a  disease  dangerous  to  life,  and  as  we  have 
a  remedy  all  powerftQ  in  it,  would  it  not  be  better 
to  have  more  of  that,  which  would  be  probable  at 
Subathoo,  and  less  of  it  complicated  with  visceral 
congestions  and  disease." 

"  I  may  add  that  having  been  twice  President  of 
Invaliding  Committees  at  Nynee  Tal,  I  found  that  a 
hot  weather  residence  in  the  hills  was  not  sufficient 
to  remove  a  bad  form  of  fever  from  the  system. 

From  the  Annual  Report  of  the  42nd  Beffiment,  sta- 
tioned at  Duff8hai,/or  1864. 

-  The  various  elements  influencing  health  and  dis- 
ease have  now  been  alluded  to,  and  that  they  are  on 
the  whole  batisfactory,  though  far  from  whSat  they 
might  be  made,  especially  by  improving  the  barracks, 
is  seen  from  contrasting  the  state  of  health  of  the 
42nd  on  its  arrival  in  1862,  and,  on  its  departure  in 
November,  1864.  It  arrived  in  a  perfectly  broken 
down  state  after  the  severe  epidemic  of  cholera  and 
subsequent  remittent  fever  at  Agra  in  1861  :  the  hos- 
pital constantly  friU,  60  to  70  of  the  worst  cases  being 
all  that  could  be  comfortably  accommodated  in  the 
old  and  bad  hospital  now  removed ;  but  this  does  not 
represent  the  whole  amotmt  of  asthenia  and  debility 
then  present:  over  120  more  were  attending  every 
morning  for  quinine  and  tonics. 

It  left  Dugshai  in  November,  1864,  in  perfect  and 
robust  health,  with  only  12  sick^  and  this  con- 
tinued till  the  end  of  the  year.  But  at  what  cost 
did  it  become  thus  healthy?  46  men  died  at 
Dugshai,  and  77  were  invalided  to  Netley ;  that  is, 
during  the  period,  123  of  850  (not  including  37  of 
a  draft  just  arrived  from  England,)  who  came  up 
from  the  plains,  or  about  14  per  cent. — a  very  large 
proportion  of  death  and  invaliding.  If  Dugshai  be 
the  bracing  and  health-restoring  climate  it  is  said 
to  be,  and  which  it  is,  it  ought  to  effect  it  at  a  less 
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expense  of  life  and  loes  of  service.  It  made  the 
42nd  a  healthy  corps  by  killing  off  and  invaliding 
all  those  who  came  up  with  weakened  stamina  and 
organic  disease,  and  restoring  and  keeping  in  health 
all  those  who  came  up  well,  and  but  slightly  or  func- 
tionally diseased.  Men  debilitated  by  fever  witii 
weakened  vital  ener^ :  and  with  the  functions  of  the 
skin  and  bowels  long  accustomed  to  act  in  a  certain 
channel  from  the  continued  influence  of  the  heat  of 
the  plains,  were  unable  to  bear  up  against  the  sudden 
change  into  a  cold  and  very '  humid  climate,  which 
hermetically  sealed,  as  it  were,  every  pore  in  the  skin, 
and  forced  the  blood  from  the  surface  capillaries  intp 
the  internal  organs. 

That  this  is  the  character  of  Dugshai  as  a  sani- 
tarium, can  be  shewn  from  the  Weekly  Sick  Eeports. 
During  the  dry  weather,  after  coming  up  in  1862, 
there  was  but  little  change  from  the  plains,  and 
health  improved  a  little  :  so  that  as  before  stated,  on 
th^  18th  June,  the  last  week  of  the  dry  weather, 
there  were  only  59  in  hospital  and  120  attending : 
of  the  former,  11  were  cases  of  fever,  and  there  were 
none  of  diarrhoea.  The  first  week  after  the  rains 
began,  there  were  240  attending  and  99  in  hospital, 
of  which  27  were  cases  of  diarrhoea,  and  29  fevers ;  of 
the  18  deaths  in  1862,  9  were  from  diarrhoea  or  dysen* 
tery,  4  from  chest  complaints,  and  1  from  hepatitis. 

That  the  climate  does  not  act  thus  on  healthy  or 
comparatively  healthy  men,  is  seen  from  the  sickness 
in  1863  and  1864.  Before  the  rains  of  1863,  the  long 
cold  weather  had  somewhat  re-invigorated  the  regi- 
ment, and  the  influence  of  the  rains  was  little  felt  in  the 
production  of  diarrhoea ;  there  being  a  total  increase  of 
12  sick  only  after  the  flrst  week's  rain,  and  6  of  15 
deaths  in  1863,  were  from  bowel  diseases.  In  1864, 
there  was  no  diarrhoea,  and  only  one  death  from  bowel 
disease.  The  first  wet  weather  struck  down  and 
debilil^^ted  most  of  the  men  who  died  in  1863  and 
1864,   m^  niany  of   the  weakly  men  were  sent  fpr 
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ehtoge  of  air  to  Subathoo  12  itiiles  off,  but  dn  a 
lower  level  by  2,000  feet,  tnucH  warmer,  and  with  lessr 
humidity,  where  they  did  very  weD.  The  same  effect 
of  the  climate  of  Dugshai  during  a  first  year's  residence 
was  observed  in  the  case  of  the  men  of  the  convalescent 
dep6t  (not  attached  to  the  42nd  regiment),  sent  up 
from  various  regiments  in  the  plains  in  the  hot  weathfeir. 

From  what  has  been  stated,  I  think  it  may  be  said 
that  Dugshai  is  a  healthy  station,  and  well  fitted  to 
preserve  our  regiments  in  the  most  robust  state  of 
health  if  sent  direct  from  England,  or  after  short 
periods  of  service  in  the  plains.  Those  who  &te 
beginning  to  suffer,  or  whose  constitutions  have  already 
been  lowered  by  residence  in  the  plains,  will  generally 
be  benefited  by  a  change  to  the  hiUs.  But  to  those 
originally  diseased,  or  with  constitutions  greatly  debi- 
htated,  a  change  to  Dugshai  will  not  be  beneficial." 

I^om  the  Sammary  of  the  Annual  Report  of  the 
%ind  Beffimenty  stationed  at  Subathoo,  by  Staff  Surgeoii 
Major  M.  JT.  Murphy  for  1863. 

Dr.  Fowler,  Surgeon  of  the  regiment,  attributes! 
the  greater  part  of  the  zymotic  disease  in  the  regi- 
ment to  the  climatic  peculiarities,  and  insanitary 
influences  of  the  bad  barracks  to  which  the  men  Were 
exposed  for  two  years  in  Delhi,  and  which  made  a  firm, 
and  lasting  impression  on  the  general  constitution  of 
the  regiment :  an  effect  which  the  removal  to  a  healthier 
climate  was  insufl&cient  to  remove  immediately. 

One  company  of  the  regiment  detached  to  Dugshai 
is  stated  to  have  been  unusually  sickly. 

From  the  Summary  of  the  Annual  Report  of  the  ^2nd 
Regiment,  stationed  at  Dugshai,  prepared  by  Staff  Sur- 
geon Major  M,  W.  Murphy,  for  1863. 

"  Diarrhoea  and  dysentery  are  stated  to  have  been 
occasioned  by  the  latent  effects  of  marsh  miasma; 
the  connection  between  ague  and  bowel  affections  was 
even  noticed  by  the  men  of  the  regiment,  who 
frequently  volunteered  the  statement  that  '  the 
fifever  had  gone  to  their  bowels.' 
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Severe  neuralgia  principally  confined  to  the  course 
of  the  sciatic  nerve,  occurred  it  is  stated  in  an  extra- 
ordinary numher  of  men  convalescent  £rom  ague  ;  it 
seemed  to  he  the  ordinary  termination  of  the  disease. 

Conclusions  arrived  at. — ^From  these  extracts, 
we  consider  it  clearly  established  that  the  effects 
upon  an  entire  recent  of  removal  to  a  hiU 
station,  is  not  only  not  always  attended  by  benefit,  but 
is  actually  productive  of  injury :  that  soldiers  who 
have  spent  some  years  in  the  plains,  require  to  be 
selected  with  great  care,  so  that  suitable  cases  shall  be 
sent  to  the  hills :  and  that  without  such  carefiil  selec- 
tion, men  are  perniciously  affected  by  the  change. 

It  further  appears  that  to  obtain  the  full  benefit  of 
these  stations,  the  measure  recommended  by  Sir  John 
Lawrence  seems  that  most  calculated  to  bring  about 
this  end,  namely,  to  send  to  the  hills  weakly  and 
deHcate  men  (provided  they  are  properly  selected),  and 
keeping  all  the  strong  and  serviceable  men  in  the 
plains  ;  for  example,  supposing  a  regiment  was  1,000 
strong,  200  or  800  might,  as  he  observes,  be  sent  to 
the  hills,  the  remaining  700  or  bOO  beiug  kept  in 
the  plains, 

Advantages  how  best  obtained. — ^A  point  of  great 
importance  for  the  consideration  of  Indian  authorities, 
is  the  manner  in  which  the  advantages  of  hill  stations 
can  be  turned  to  most  account  for  the  benefit  of  the 
soldiers  in  that  country ;  thus,  unless  a  large  addition 
take  place  to  the  barrack  accommodation  now  available, 
it  is  apparent  that  but  a  small  proportion  of  the 
numbers  contemplated  by  the  Boyal  Commission  can 
be  sent  to  them. 

It  is  indeed  to  be  hoped  for  the  sake  of  our  soldiers, 
that  the  state  of  Indian  affairs  will  ere  long  admit  of 
accommodation  being  provided  for  the  proportion  of 
these  recommended  by  the  Commission ;  in  the  mean- 
time however,  the  argument  adduced  by  Sir  Charles 
Trevelyan  deserves  to  be  duly  considered.  He  observes, 
with  especial  reference  to  the  barracks  at  Jackatallah 
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in  the  Neilgherrie  Hills,  that  he  doubts  if  the  best 
manner  of  occupying  them  be  by  a  single  regiment  as 
at  present :  the  advantages  whatever  they  may  be,  are 
confined  to  a  single  regiment ;  whereas,  were  selected 
men  from  different  regiments  sent  thither,  these  advan- 
tages would  be  in  a  <K)rresponding  measure  extended 
over  the  army. 

Sir  Charles  Trevelyan  farther  points  out  that  the 
expenses  attendant  on  a  move  of  a  particular  regi- 
ment to  and  from  a  hill  station  are  very  great ;  almost 
all  of  which  would  be  rendered  unnecessary  by  having 
a  permanent  depot,  and  sending  thereto  selected  men. 

A  proposition  emanating  lately  from  home,  might 
be  taken  advantage  of  in  reference  to  hill  stations.  It 
has  been  proposed  that  instead  of  retaining  in  the 
United  Kingdom  the  dep6ts  of  regiments  serving  in 
India,  these  should  be  sent  out  with  the  service  com- 
panies, and  thus  made  to  be  a  reserve  to  their  regi- 
mental head-quarters. 

Were  the  proposal  here  alluded  to  carried  out,  the 
various  dep6ts  could  readily  be  grouped  together  at 
individual  hill  stations  ;  forming  provisional  battalions 
as  they  do  at  home.  Not  only  could  the  young  and 
delicate  soldier  undergo  his  drill  at  these  dep6ts,  and 
if  need  be,  remain  there  until  the  strength  of  man- 
hood had  become  fully  established,  but  weakly  men 
could  be  periodically  sent  from  regiments,  an  equal 
number  being  sent  from  the  dep6t  to  take  their 
place. 

Another  important  end  would  be  attained  by  the 
adoption  of  this  system ;  the  wives  and  children  of 
soldiers  could  with  greater  facility  than  at  present  be 
sent  to  a  hill  station,  and  arrangements  could  without 
difficulty  be  made,  whereby  children  would  have  all 
the  advantages  of  elevated  and  cool  climates,  as  well 
as  being  educated  somewhat  as  children  are  in  Britain. 
Health  and  life  would  thus  be  saved,  and  the  children 
would  in  the  cool  air  of  the  hills  imbibe  some  of  the 
physical  energy  of  their  parents. 
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It  appears  then  that  in  order  to  give  to  the  soldier 
stationed  in  India,  the  foil  advantages  of  hill  stations  ; 
certain  of  these  stations  onght  to  be  prepared  for  the 
reception  of  entire  regiments  arriving  in  India  from 
home,  certain  others  for  weakly  men,  for  recruits,  and 
for  women  and  children  belonging  to  regiments  that 
have  been  some  time  in  the  plains  ;  in  other  words, 
there  onght  to  be  stations  for  occupation  by  regiments, 
and  stations  to  be  occupied  by  depots,  consolidated 
into  provisional  battalions. 

With  the  increase  of  railway  communication  in 
India,  and  the  completion  of  the  system  of  trans- 
port* by  the  overland  route,  that  is  at  present  being 
matured,  not  only  can  men  requiring  change  to  the 
cool  climate  of  the  hills  be  readily  sent  thither ;  but  in 
the  case  of  sudden  emergency,  the  soldiers  who  have 
for  some  time  been  in  the  hills  could  be  rapidly 
brought  to  their  respective  regiments,  or  to  any  point 
at  which  their  services  may  be  required.  Men  affected 
with  organic  diseases,  or  those  for  whom  experience 
has  proved  that  the  climate  of  the  hills  is  not  adapted, 
could  at  any  time  during  a  great  part  of  the  year  be 
despatched  to  their  own  native  country ;  thus  not 
only  would  the  health  and  well-being  of  individuals 
gain  to  a  great  extent  by  the  arrangement,  but  the 
eflSciency  of  the  army  would  be  increased,  and  undoubt- 
edly a  saving  effected  to  government ;  inasmuch  as 
soldiers  who,  as  hill  stations  are  at  present  made  use 
of,  succumb  to  disease  or  are  permanently  unfitted 
for  military  duty,  would  under  the  system  proposed, 
be  restored  in  many  instances  to  the  ranks  :  thus  the 
pension  list  would  be  decreased,  and  all  the  expenses 
attending  the  enlistment  and  training  of  young  men 
avoided. 


*  The  Bvstem  of  a  regular  transport  service  for  India  and  China  has 
for  some  time  back  been  strongly  advocated :— Amonj?  other  writers  who 
have  brought  the  subject  forward,  is  the  Author  of  the  present  work, — 
See  that  on  China  and  a  pamphlet  entitled  **  A  System  or  Sea  Transport 
for  Troops"  published  in  India,  IS64. 
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iMPOfiTANCS  Of  Tm  QuiSTiON.-^The  pre9ent  is 
indeed  »  question  than  which  there  is  really  none  of 
grater  importance,  whether  we  consider  it  in  its 
bearings  as  one  of  sanitary  science,  or  look  at  it  as 
involving  points  of  great  military  and  political  conse* 
quence.  It  is  one  therefore,  from  the  consideration 
of  which  all  opinion  of  a  party  or  personal  nature 
ought  to  he  hanished ;  thus,  medical  authorities  should 
consider  how  far  the  measure  proposed  is  calculated 
to  save  life  and  conduce  to  the  health  of  our  troops ; 
military  men,  how  far  it  is  likely  to  economise  soldiers 
and  add  to  the  efl&ciency  of  the  disposable  force ; 
while  the  pubHc  policy  demands,  that  the  question  be 
considered  in  its  bekrings  upon  the  probable  saving 
to  be  effected  in  the  great  drain  upon  population  that 
the  military  occupation  of  India  involves  :  and  upon 
the  possible  influence  that  a  continuation  of  a  similar 
draia  may  exert  upon  our  national  prestige,  and  mili- 
tary influence  among  civilised  countries. 

Hence  it  is  that  the  subject  is  here  being  discussed 
at  the  length  it  is,  and  that  care  has  been  taken  to 
select  from  among  writings  upon  it,  such  opinions  aa 
9eem  best  calculated  to  maintain  the  importance  of  the 
consideration ;  and  to  point  out  most  clearly  what  has 
been  the  result  of  the  accumulated  experience  of 
many  years. 

Objections  and  replies. — It  does  not  appear  that 
an  objection  has  at  any  time  been  raised  on  military 
grounds  against  the  system  of  locating  entire  regiment 
at  stations  in  the  hills;  the  writer  of  the  present 
remarks  is  aware  however,  that  some  officers  consider 
that  by  the  establishment  of  large  dep6ts  of  the 
nature  proposed,  military  discipline  would  be  inju- 
riously effected. 

This  latter  supposed  cause  of  objection  demands  a 
few  observations  in  this  place,  for  the  present  is 
precisely  a  question  in  which  sanitation  and  the 
consideration  of  military  efficiency  of  an  army  are 
iftdissoliibly  connected. 
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In  considering  therefore,  in  what  respects  military 
discipline  is  believed  likely  to  suffer  from  the  adoption 
of  a  measure  so  impori^t  to  the  welfare  of  indivi- 
duals, and  of  the  army  generally  as  the  location  of  a 
certain  portion  in  elevated  stations  and  a  cool  climate, 
instead  of  the  hot  malarious  plains  ;  it  is  natural  that 
we  in  the  first  place  have  some  clear  idea  of  what  the 
expression  "  military  discipline"   really  means. 

Military  discipline,  we  shall  suppose,  means  one  of 
two  points,  or  both  combined.  It  means  either  the 
maintenance  of  the  troops  in  a  state  of  efficiency  for 
active  service,  and  at  the  same  time  that  degree  of 
general  neatness  and  smartness  which  is  so  desi- 
rable in  a  body  of  soldiers  :  or  it  means  the  repres- 
sion of  crime  by  punishments  of  various  kinds, — ^by 
the  removal  of  temptations, — by  the  establishment  of 
means  of  recreation  and  instruction,  by  which  it  is 
intended  to  wean  men  from  evil  courses  :  or  it  means 
a  combination  of  all  these  together. 

To  effect  the  former,  a  certain  amount  of  drills 
and  parades  is  necessary,  but  on  the  other  hand  how 
often  is  it  not  the  case  that  much  injury  to  the  health 
of  men  is  caused  by  excessive  or  imnecessary  duties 
of  this  nature. 

There  does  not  therefore  appear  to  be  any  reason 
why,  with  selected  and  discreet  officers  to  com- 
mand at  hill  stations,  soldiers  should  not  have  as 
many  drills  and  parades,  and  thus  retain  their  efficiency 
as  much  as  if  they  were  in  the  plains.  On  the  con- 
trary, when  we  consider  that  the  great  majority  of 
those  who  would  be  at  the  hills,  are  soldiers  whose 
physical  condition  has  unfitted  them  for  undergoing 
the  foil  amount  of  duty  in  the  plains,  the  conclusion 
is  natural  that  their  efficiency  would  actually  be 
enhanced  by  residence  in  a  cool  climate. 

If  the  second  point  be  taken  into  consideration,  it 
is  reasonable  to  enquire  why  should  the  same 
measures  for  the  suppression  ot  crime,  and  for  the 
encouragement  of  the  soldier  to  good  behaviour  that 
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are  adopted  in  the  plains,  not  be  equally  effective  in  the 
hills.  Facilities  for  indulging  in  vice  and  crime  can 
in  reality  be  much  more  readily  repressed  in  the 
latter  than  the  former :  for  while  in  the  plains,  large 
bazaars  and  towns  eveiywhere  occur  in  tfe  near  vicl 
niiy  of  cantonments,  and  excellent  roads  afford  the 
ready  means  of  communication  with  them ;  there  are 
at  the  hill  stations  that  already  exist,  only  bazaars  of 
comparatively  inconsiderable  size  :  and  partly  from 
the  precipitous  nature  of  the  hills  themselves,  and 
the  restriction  of  the  public  roads  to  the  military  and 
civil  necessities  of  the  place,  it  becomes  a  matter  of 
comparative  ease  to  prevent  the  introduction  into  the 
stations  of  pernicious  articles  or  persons,  as  well  as 
the  soldiers  from  wandering  in  search  of  either. 

With  regard  to  means  whereby  soldiers  may  be 
encouraged  to  good  behaviour,  there  exist  greater 
&cilities  for  establishing  these  at  dep6ts  occupying 
hill  stations  than  at  places  in  the  plains,  more  espe-* 
cially  those  at  which  single  regiments  are  quartered : 
thus,  libraries,  institutes,  and  theatres  can  always  be 
established  on  a  larger  and  in  a  more  efficient  manner 
when  they  are  upon  the  footing  of  those  in  a  garrison, 
than  when  they  are  merely  regimental ;  for  in  the 
latter  case,  the  frequent  moves  to  which  a  regiment 
is  liable,  necessitates  that  those  of  this  nature  be  upon 
a  very  small  and  therefore  inefficient  scale. 

Hence,  on  this  view  of  the  case^  there  appears  no 
good  reason  why  soldiers  at'depdts  in  the  hills  should 
K  «.y  di«ri4>t.ge,  ■«  oom^  with  those  in  the 
plains  :  but  that  on  the  contrary,  they  ought  with 
proper  management  to  enjoy  advantages  which  for 
the  reasons  just  stated,  are  under  the  latter  circiun- 
stances  unattainable^ 

But  as  we  have  observed,  military  discipline  may 
be  held  to  consist  in  a  combination  of  all  the  measures 
abeady  mentioned :  namely,  of  those  that  have  in  view 
the  efficiency  of  the  men  as  a  military  body,  with  those 
that  aim  at  the  repression   of  crime  by  means  of 

r  T 
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adequate  pnmsbinents,  and  by  measures  which  operate 
indirectly  by  their  moral  influence. 

It  is  beyond  doubt  essential  that  to  secure  these 
combined  ends,  much  care  will  be  necessary  in  the 
selection  of  the  military  officer  to  command,  and 
medical  officer  to  take  charge  of  the  depdts  or  provi- 
sional battalions  which  it  is  the  object  of  this  chapter 
to  show,  ought  to  be  established  for  a  large  proportion 
of  our  forces  in  India.  It  would  however,  be  a  poor 
compliment  to  and  an  unjust  imputation  s^ainst  both 
tiiese  branches  of  the  army,  to  raise  a  question  that 
such  officers  are  readily  to  be  found ;  in  fact,  it  is  but 
&ir  to  assert  that  no  officer  whose  duties  are  of  an 
inspectorial  nature  could  have  any  hesitation,  in  from 
those  personally  known  to  himself,  recommending 
officers  who  have  special  qualifications  for  holding 
such  appointments. 

In  an  early  chapter  of  this  work,  some  remarks 
were  offered  on  tiie  general  management  of  the 
soldier ;  among  other  matters,  it  was  there%tated  that 
much  injury  to  health,  and  consequently  to  military 
efficiency,  was  often  produced  by  duties  of  unncfcessary 
severity,  duration  or  frequency;  that  among  the 
sources  of  personal  annoyance  to  the  soldier,  and  con- 
sequently to  his  discomfort  and  ultimate  loss  of  health, 
were  the  state  of  surveillance  in  which  he  feels  himself 
to  be ;  and  in  many  instances,  the  numerous  duties 
he  is  almost  hourly  called  upon  to  perform ;  these 
although  individually  of  no  degree  of  severity,  yet  by 
their  frequent  recurrence  depriving  him  of  tiiat  com- 
plete exemption  which  is  essential  to  enable  the  bodily 
powers  completely  to  recover  themselves.  The  simile 
of  the  hardest  stone  being  in  time  worn  by  the  con- 
tinual  trickling  of  water  upon  it,  may  with  propriety 
be  applied  as .  an  illustration  of  the  effects  upon  a 
soldier  of  duties,  which  trifling  in  themselves,  leave 
him  no  sufficient  time  for  rest. 

It  is  unquestionable  that  in  some  regiments  this 
state  of  affairs  does  exist :  and  that  simple  removal 
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£rom  such  condition  is  of  itself  all  that  a  soldier 
requires  in  order  to  recover  health  that  under  them 
had  become  impaired;  in  this  respect  therefore,  it 
may  so  happen  tiiat  military  discipline  will  in  reality 
gain  by  the  temporary  withdrawal  of  men  from  a 
system  that  too  often  defeats  the  end  with  which  it 
is  being  enforced. 

It  may  possibly  be,  that  there  are  other  points 
connected  with  what  ib  believed  to  constitute 
militaiy  discipline,  against  which  the  plan  now  being 
advocated  is  considered  to  act  injuriously.  If  this  be 
the  case,  let  us  bear  in  mind  the  fearful  sacrifice  in 
health  and  life  at  which  India  has  hitherto  been  held ; 
let  us  recollect  that  it  is  only  by  the  adoption  of 
the  measure  now  proposed  that  we  can  chiefly  hope 
to  diminish  this  sacrifice :  and  therefore,  if  need  be, 
rather  that  military  routine  be  so  modified  as  to 
accommodate  itself  to  so  vastly  important  a  measure, 
than  that  the  measure  itself  shaU  not  be  thoroughly 
ajDid  completely  carried  out. 

SbiiBCTion  op  troops  por  Hill  Stations. — ^It  seems 
almost  unnecessary  to  remark  that  at  the  present 
time,  and  ever  since  the  plan  was  first  adopted  of 
sending  men  to  hill  stations,  much  attention  is  and 
always  has  been  bestowed  on  the  selection  of  suitable 
cases  for  these  places  ;  not  only  do  persons  afiected 
with  certain  forms  of  disease  not  derive  benefit  from 
residence  there,  but  often  return  to  the  plains  to  be 
shipped  for  the  United  Kingdom,  in  a  condition  far 
worse  than  that  on  account  of  which  they  in  the  first 
instance  had  been  sent  to  the  hills  :  and  as  regards 
regiments,  evidence  has  surely  been  adduced  in  the 
preceding  pages  of  a  nature  to  demonstrate  the  evil 
results  that  have,  not  in  one  solitary  instance  but 
in  many,  arisen  from  bodies  of  troops  being  sent  to 
these  places  promiscuously,  and  without  any  or  suffi- 
ciently carefrd  selection. 

The  selection  we  have  thus  shown  to  be  the 
essential  principle  according  to  which  depdts  at  hill 
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Btatiomi  should  be  supplied,  must  necessarily  include 
troops  situated  under  a  variety  of  circumstances,  to 
each  of  which  class  a  few  remarks  must  be  devoted, 
namely : — 

1.  Men  actually  ill,  as  is  the  case  at  present  with 
regard  to  this  class,  any  change  that  might  be 
necessary  in  the  administration  of  the  depdt  would  be 
inconsiderable.  At  stations  where  on  account  of  the 
natural  formation  of  the  mountain  range  space  for 
barracks  is  much  restricted,  invalids  from  various 
regiments  might  with  propriety  continue  to  be  formed 
into  divisions  or  companies  as  at  present ;  each  divi* 
sion  being  under  an  officer,  and  all  under  a  com- 
mandant. 

Dep6ts  of  this  nature  would  with  propriety  occupy 
sites  that  are  not  adapted  for  more  effective  men; 
inasmuch  as  the  men  forming  them,  not  being  in  a 
fit  condition  to  undergo  drills  and  miUtary  exercises, 
they  therefore  require  but  a  small  space  as  a  parade 
ground ;  accommodation  could  therefore  be  provided 
for  them  upon  the  ridges  of  precipitous  mountain 
ppurs. 

2.  Old  soldiers  whose  period  of  service  for  pen- 
sion has  nearly  expired ;  who  are  either  falling  out  of 
health,  or  having  done  good  service,  are  from  motives 
of  humaniiy  permitted  to  pass  the  last  cold  season  of 
their  service  in  a  comparatively  healthy  climate,  and 
thus  removed  from  the  risks  to  them  as  elderly  men, 
of  further  residence  in  the  plains. 

As  it  is  not  intended  to  restore  men  of  this  class 
to  military  efficiency,  so  they  might  with  propriety  be 
attached  to  dep6ts  to  which  men  actually  ill  are  sent, 
and  be  in  every  way  treated  lite  these. 

3.  Weakly  men  yrho  although  not  suffering  from 
actual  disease,  are  debilitated  by  residence  in  the  hot 
climate  of  the  plains. 

4.  Men  of  considerable  service  in  the  plains,  who 
either  for  their  own  sakes,  or  on  account  of  the  state  of 
health  of  their  wives  or  children  may,  from  time  to 
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time   be   allowed  the   privilege   of  spending  a  hot 
season  in  the  hills. 

The  arrangements  deemed  necessary  for  these  two 
classes  of  persons,  may  be  considered  together,  as 
they  are  identical  in  nature,  and  in  fact  assimilate 
very  closely  to  the  dep6t  system  at  present  in  opera- 
tion in  the  United  Kingdom. 

With  individual  regiments  and  battalions  at  their 
present  numerical  strength  in  India,  it  is  calculated 
that  to  send  200  men  from  each  to  a  hill  station 
annually,  would  fulfil  the  object  aimed  at  by  the 
Boyal  Commission  in  its  recommendation  that  one- 
third  of  the  whole  should  be  retained  as  a  reserve  in 
a  mountain  climate.  These  200  men  arranged  into  two 
companies  by  the  process  of  what  in  regimental 
phraseology  is  called  making  up  individual  companies 
in  rotation,  and  with  the  officers  of  these  companies 
attached,  might  be  sent  at  the  commencement  of  each 
hot  season;  relieving  other  two  that  rejoin  head 
quarters. 

The  number  of  regimental  depots  to  be  formed 
into  individual  provisional  battalions  would  naturally 
depend  upon  the  available  accommodation  for  barracks 
and  drill  grounds  at  particular  hill  stations ;  whether 
they  be  few  or  many  however,  is  immaterial  for 
the  purposes  of  routine;  as  although  the  indivi- 
dual companies  would  remain  under  the  command  of 
their  own  regimental  officers,  the  latter  would  on  the 
one  hand  be  held  responsible  for  the  proper  fulfilment 
of  their  dutjr  to  their  regimental  commanding  officers, 
and  in  all  that  refers  to  the  general  depdt  to  the 
officer  commanding  the  whole ;  he  being  as  already 
observed,  selected  purely  on  account  of  recognised 
fitness  for  his  appointment. 

5.  Detachments  of  recruits  on  first  arriving  in  the 
country.  All  experience  has  shown  that  the  greatest 
risk  to  health  and  life  in  India,  occurs  during  the 
first  three  years  of  residence  there  :  that  lads  under  21 
years  of  age  are  swept  ofi*  in  the  greatest  proportion, 
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and  that  many  young  men  succumb  or  have 
their  health  permanently  impaired  during  the 
process  of  being  drilled,  especially  if  they  be  so  in 
the  exhausting  climate  of  the  plains,  who  under 
opposite  circumstances  would,  there  is  eveiy  reason 
to  belii9ve,  grow  into  strong  and  robust  men ;  most 
unquestionably  therefore,  nulitary  policy  as  well  as 
sanitary  considerations  and  the  dic^ites  of  humanity 
demand  that  provision  for  this  class 'of  persons  be 
without  delay  made  at  hill  stations. 

The  most  convenient  manner  of  making  arrange- 
ments for  these  seems  to  be,  to  send  them  as  they 
arrive  to  the  dep6ts  at  which  detachments  of  their 
respective  regiments  are  stationed.  It  would  not  of 
course  be  necessary  to  send  to  these  places  all  men 
who  arrive  in  India  under  the  general  designation  of 
recruits,  because  among  such  are  men  who,  having 
been  sent  home  on  account  of  their  health,  have  been 
completely  recovered,  and  are  en  route  to  rejoin  their 
regiments :  others  are  transfers  from  different  regi< 
ments :  and  some,  men  whose  first  period  of  service 
having  expired,  they  have  re-enlisted.  Even  amonig 
the  men  who  actually  are  recruits,  there  are  in  every 
detachment  a  certain  number  who  have  reached  mature 
years,  or  have  undergone  their  complete  drill  at  home ; 
so  that  in  reality  the  proportion  to  be  sent  to  the  hills 
from  each  succeeding  de^hment,  would  be  consider- 
ably smaller  than  at  first  sight  might  seem  to  be 
the  case. 

6.  Begimbntal  Depots. — ^With  regard  to  the  pro- 
posal recently  discussed  of  sending  to  hill  stations  in 
Iiidia  the  entire  depdt  of  each  regiment  serving  in  that 
country,  the  question  would  be  very  simple  and  easily 
answered  in  the  affirmative,  were  no  other  than  sani- 
tary considerations  to  be  taJken  into  account.  It  does 
not  appear  evident  however,  in  what  manner  other 
than  according  to  the  present  system  of  having  in  the 
United  Kingdom,  the  depdts  of  Indian  regiments,  the 
various  requirements  of  the  latter  could  be  fulfilled : 
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as  for  example,  the  proper  arrangement  of  miUtary  and 
pay  documents  of  recruits  and  others  joining ;  the 
completion  of  the  kits,  as  well  as  the  other  numerous 
purposes  that  ihe  present  system  fiilfils. 

Ill  the  event  however,  of  the  change  advocated  hy 
some  persons  taking  place,  the  system  suggested  a 
few  paragraphs  back  is  perfectly  practicable ;  viz.,  of 
having  general  depdts  in  the  hills :  each  commanded  by 
a  selected  officer,  and  these  general  depdts  or  provi- 
sional battalions  constituted  by  companies  in  rotation 
from  individual  regiments  :  and  it  is  persumed  this 
arrangement  could  be  carried  out  with  facility. 

7  &  8.  The  wives  and  children  of  soldiers. — 
That  much  has  of  late  years  been  done  to  amdiorote 
the  condition  of  these  classes  in  India,  as  well  as  our 
other  colonies  and  at  home,  is  readily  acknowledged : 
and  that  farther  measures  with  the  same  view  are 
contemplated,  is  also  readily  granted.  It  may  not  be 
deemed  out  of  place  here  however,  if  a  word  be  said 
to  advocate  the  institution  of  arrangements  whereby 
the  wife  or  children  of  a  soldier  may  when  sick  or  in 
failing  health,  be  granted  some  of  the  advantages 
enjoyed  under  similar  circumstances  by  the  soldier 
himself. 

A  soldier,  it  is  almost  needless  to  repeat,  is  at  once 
under  the  circumstances  mentioned,  sent  to  a  hill 
station  or  shipped  to  England  according  to  the 
apparent  necessities  of  his  case ;  with  but  very  few  and 
rare  exceptions  however,  his  fiunily  can  enjoy  no  such 
advantages;  nay,  in  some  instances  the  &/csb  of 
a  soldier  being  married  deprives  him  of  those  that  he 
requires,  and  his  bachelor  comrade  partakes  of :  for  as 
at  hill  stations  as  at  present  constituted,  the  accommo- 
dation for  women  and  children  is  extremely  limited, 
only  a.  very  smaQ  number  of  tiiese  can  at  any  time  be 
sent  to  such  places. 

The  great  mortality  among  the  wives  of  soldiers  is 
notorious  :  that  among  their  children  so  great,  that 
few  indeed  ever  attain  to  adolescence  oa^ess  their 
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parents  happen  to  be  ordered  home  and  take  them 
along  with  them ;  at  hill  stations  on  the  contrary, 
children  enjoy  a  degree  of  health  superior  to  what  the 
corresponding  classes  do  at  home,  although  from  the 
nature  of  their  training  and  association  even  there 
with  the  black  population,  their  habits  and  enei^, 
physical  and  mental,  erer  remam  rery  different  fi!om 
whsit  they  would  become  in  Britain. 

Still,  health  and  life  would  be  saved :  many  lacb 
would  as  they  grew  up  enlist  as  soldiers  :  others  would 
doubtless  become  artisans,  and  a  certain  number  enter 
upon  other  occupations :  girls  as  they  reached  woman- 
hood would  become  wives  of  soldiers  :  thus,  not  only 
would  India  itself  be  a  gainer,  but  the  army  would 
benefit  directly  as  well  as  indirectly  to  an  extent  that 
cannot  well  be  limited. 

In  order  however,  that  such  an  arrangement  may  be 
Ailly  carried  out,  it  is  essential  that  extensive  accom- 
modation be  provided  for  these  classes  at  particular 
dep6ts  ;  to  these,  not  only  soldiers'  wives  and  children 
might  be  sent  when  ill  or  falling  out  of  health,  but 
also  as  an  indulgence  on  account  of  good  behaviour 
on  the  part  of  soldiers.  In  times  of  war  they  would 
be  much  better  cared  for  at  regularly  established 
dep6ts  than  they  can  be  iinder  the  present  system, 
which  leaves  them  without  much,  if  any  care  or  super- 
cision  under  such  circumstances ;  nor  does  there  appear 
any  reason  why  a  certain  number  should  not  always 
remain  in  the  hills ;  the  husband  or  father  being  so 
long  as  he  deserves  indulgencci  permitted  to  pass  the 
hot  season  there  also. 

At  such  places  children  might  be  well  educated  and 
trained  to  various  handicrafts,  and  those  of  the  women 
who  chose  to  be  industrious,  be  employed  in  various 
ways :  thus  some  would  make  their  own  and  their 
children's  dresses,  some  knit  stockings  for  the  soldiers 
at  regimental  head-quarters,  or  for  private  individuals, 
others  be  employed  in  domestic  service,  a  few  as 
washer- women,  and  all  made  more  or  less  useful. 
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Concluding  remark. — Only  one  more  remark  seems 
necessary  in  bringing  this  somewhat  long  chapter  to 
an  end.  The  whole  subject  of  hiU  stations  in  India 
is  at  present  but  in  its  infancy :  much  valuable  infor- 
mation does  indeed  exist  in  regard  to  the  few  and 
inconsiderable  stations  of  this  nature  that  have  abeady 
been  occupied,  but  that  the  plan  has  yet  to  be  tried 
upon  a  \krge  and  comprehensive  scale,  is  apparent  to 
Xwho  hayfgiven  it  consideration.  ^^ 

When  too  the  fact  is  borne  in  mind,  that  the  ques- 
tion involves  a  probable  expenditure  of  a  sum  of  public 
money  to  be  reckoned  not  by  thousands,  but  by  millions 
sterling,  and  that  whereas  the  benefits  would  be  shared, 
appropriated  by  the  army  generally,  whether  at  home 
or  in  Indisl,  the  cost  of  the  arrangements  would  fiill 
upon  the  revenues  of  the  latter,  it  is  easy  to  understand 
that  difference  of  opinion  regarding  details  should 
exist,  and  that  unless  the  question  be  farther  discussed 
and  brought  forward,  delays  in  the  execution  of  the 
scheme  may  still  be  looked  for.  The  .question  as 
already  observed  is  not  only  one  of  mere  sanitation^ 
but  one  of  national  importance.  From  both  these 
points  of  view  therefore,  it  demands  most  serious  con- 
sideration. 


u  u 


(    354    ) 


CHAPTER  XXIV. 

BABRACKS. 


As  tbey  formerly  were — Partial  improTement — Dr.  Jackson's 
opinions — Causes  of  unhealthiness — For  West  Indies — East 
Indies — Opinions  of  authorities — ^Verandahs — Material  for  walls 
— For  floors — Arrangement  of  beds — General  arrangement—* 
Barracks  for  families — Remarks  on  a  plan  for  barracks. 

Until  very  recently,  barracks  for  soldiers  would  seem 
to  have  been  erected  and  accommodation  in  them 
arranged^  without  consideration  to  the  health  or  per- 
sonal comfort  of  their  inhabitants. 

It  is  trae  that  many  medical  ofEcers  have,  in 
buildings  of  this  nature  long  recognised  a  powerful 
cause  of  disease  among  our  troops,  and  raised  their  voice 
in  condemnation ;  it  is  no  less  true  however,  that  warn- 
ings so  often  uttered,  continued  to  be  disregarded  until 
within  a  few  years  back;  when  the  public  having 
demanded  inquiry  into  the  various  causes  of  the  sickness 
and  mortality  that  prevailed  in  our  army,  the  subject  of 
barrack  construction  for  the  first  time  received  a  por- 
tion of  that  attention  which  years  before  it  demanded. 

Even  yet  however,  buildings  of  this  nature  have 
only  to  a  small  extent  undergone  that  improvement  in 
construction  that  is  necessary,  so  that  they  themselves 
be  no  longer  a  source  of  disease  to  their  occupants. 

In  the  United  Kingdom,  these  principles  are  now 
attended  to  fully :  but  not  so  in  all  foreign  stations. 
In  India,  not  only  do  some  barracks  that  many 
years  ago  were  condemned  as  not  proper  places  to  be 
occupied  still  continue  to  be  used :  but  when  miUtary 
necessities  require  that  new  buildings  shaU  be  erected, 
barracks  continue  in  some  instances  at  least  to  be 
built  upon  the  model,  and  in  the  manner  of  those  that 
date  back    to  a    period  prior    to    that    when    the 
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prevention  of  disease  was  much  thought  of,  except  by 
professional  men. 

The  army  medical  officer  may  be  called  upon  to  give 
an  opinion  in  regard  to  the  construction  of  barracks 
about  to  be  erected,  or  to  alterations  in  existing  ones ; 
it  is  well  therefore  in  a  work  such  as  the  present 
that  the  .more  important  opinions  of  authorities 
on  these  subjects  be  brought  together  in  a  manner 
convenient  for  reference. 

Br.  Jackson,  writing  in  1804,  expressed  himself 
strongly  on  the  subject  of  barracks, — "  If,'*  said  he, 
''  health  suffer  and  life  be  lost  from  the  operation  of 
causes  which  arise  from  the  bad  position  or  faulty 
construction  of  the  soldiers,  dwelling;  the  military 
department  is  responsible  to  the  county  for  a  sacrifice 
of  life  without  necessiiy.  "  Strong  language  this  for 
an  army  medical  officer  to  make  use  of ;  but  after  an 
interval  of  half  a  century  its  truth  has  been  acknow- 
ledged, and  the  subject  to  which  it  referred  for  the 
first  time  submitted  to  a  systematic  consideration. 

But  before  this  systematic  investigation  took  place, 
more  than  one  medical  writer  in  India  expressed  them- 
selves strongly  on  the  evident  faults  of  our  barracks  in 
that  country.  Dr.  Chevers  more  especially  urged 
this  point,  observing  as  he  did,  that  badly  constructed 
or  ill-placed  barracks  may  for  years  be  the  cause  of  a 
high  rate  of  mortality  in  stations  which  are  in  them- 
selves naturally  healthy. 

We  shall  presently  see  in  the  quotations  about  to 
be  made,  various  examples  of  unhealthy  barracks  from 
one  or  other  of  these  circumstances ;  but  in  the  mean- 
time, give  the  following  as  the  principal  causes  of 
imhealthiness  according  to  the  authority  of  Dr. 
Parkes,  namely : — 

1.  Improper  site,  as  malarious,  damp  and  dis- 
turbed ground,  church-yards,  exposure  to  unhealthy 
winds. 

2.  Bad  arrangements  of  the  buildings  themselves 
as  regards  light  and  air. 
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3.  Basements  being  badly  arranged,  confining 
masses  of  stagnant  air,  fungi,  organic  matter  from 
cesspools  or  badly  arranged  sewers. 

4.  Improper  administration  as  regards  nnclean- 
ness,  impure  air,  foul  walls,  soiled  bedding  (this  must 
be  so  in  India  to  an  immense  extent,  so  long  as 
soldiers  are  permitted  to  have  their  own  bedding : 
and  it  consists  of  materials  which  from  their  nature 
cannot  be  washed),  insuj£cient  or  bad  supply  of 
water,  or  defective  ventilation.  Ophthalmia  is  said 
to  be  frequently  occasioned  by  the  latter  defect. 

Barracks. — For  the  West  Indies,  barracks, — so 
wrote  Dr.  Jackson,  should  be  raised  from  the  ground 
on  brick  pillars  to  a  height  of  three  feet,  and  thoroughly 
ventilated  beneath.  They  should  consist  of  only 
one  story,  and  have  a  roof  lofty  and  double :  a  piazza 
ten  or  twelve  feet  in  breadth,  furnished  with  jalousies 
painted  green,  should  extend  along  their  front  and 
rear.  The  barrack-room  should  contain  12  men,  and 
there  should  be  a  room  for  a  non-commissioned  officer 
at  the  end  of  the  rear  balcony.  This  arrangement, 
he  says,  is  the  most  eligible  for  the  health  and  com- 
fort of  the  troops.  If  however,  twenty-four  men  are 
lodged  under  the  same  roof,  an  apartment  should  be 
left  at  either  end  for  non-commissioned  officers. 

Here  we  have  the  precise  principles  indicated, 
which  sixty  years  after  they  were  first  enunciated^ 
have  been  brought  forward  as  altogether  new  by 
*'  sanitarians."  It  is  right  however,  that  the  army 
medical  officer  who  first  propounded  them,  should  have 
the  credit  due  to  him. 

It  may  be  well  to  observe  that  as  in  India,  not 
only  has  most  to  be  done  in  order  to  give  our  troops 
suitable  accommodation,  but  that  there,  the  question 
of  barrack  construction  for  so  large  a  number  is  one 
of  great  financial  aswell  as  sanitary  importance,  so  this 
chapter  is  composed  with  more  especial  reference 
thereto,  in  the  hope  that  while  urging  the  necessity 
for  buildings  of  this  description,  which  is  apparent 


(    357    ) 

to  all  who  have  occasion  to  pay  attention  to  the  sub- 
ject, the  rules  according  to  which  improvements 
ought  to  be  effected,  may  be  ma4e  readily  available 
for  reference. 

There  is  a  remarkable  uniformity  of  opinion,  not 
only  among  medical,  but  also  among  other  authorities 
as  to  the  propriety  of  barracks  having  considerable 
elevation  from  the  ground :  and  the  propriety  of  the 
principle  has  been  fully  adopted  by  the  various  Sani- 
tary Commississions  that  have  of  late  considered  the 
Subject. 

Idl  India  and  all  tropical  and  sub-tropical  countries, 
it  is  indubitable  that  habitations  are  healthy  in  pro- 
portion to  their  height  from  the  surface  of  the  ground. 
Miasm  is  more  powerfrd  in  its  effects  during  the  night 
than  during  the  day ;  hence  the  propriety  of  barracks 
in  India  having  upper  rooms  for  dormitories.  In 
the  lower  ones  may  be  libraries,  dining-rooms,  and 
places  of  amusement:  store-rooms  and  kitchen  how- 
ever, ought  not  to  be  on  the  ground  floor  of  such 
buildings,  but  separate  and  apart  from  them. 

In  illustration  of  the  great  unhealthiness  of  lower 
stories  of  barracks  as  compared  with  higher,  there  are 
many  examples  in  India :— -thus,  in  Port  William  at 
Calcutta,  so  distinctly  was  this  the  case  prior  to  the 
erection  of  the  present  range  there,  that  the  ordinary 
custom  was  to  move  the  soldiers  at  short  intervals 
from  the  one  to  the  other,  in  order  that  all  should 
have  their  share  of  risk. 

Amon"^  the  numerous  witnesses  examined  by  the 
Boyal  S^itary  Commission,  Mr.  Jeffiys  is  of  opinion 
that  in  India  much  unhealthiness  is  produced  by 
barracks  being  too  near  the  ground ;  that  they  should 
be  elevated  therefrom,  fifteen  or  twenty  feet. 

Sir  Banald  Martin  says,  that  barracks  and  hospi- 
tals situated  on  the  hot  and  pestilential  plains  of 
all  hot  climates,  ought  to  be  raised  on  arches. 

Even  the  Q-ovemment  of  Bengal  acknowledges  a 
similar    principle;    for  in  a  letter  to  the  Sanitary 
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Commission  on  this  subject,  it  is  allowed  that  "  in  Cal- 
cutta,"— "  it  is  positively  unheal&y  to  sleep  on  a 
ground  floor,  especially  in  the  runs/'  and  that ''  no 
soldier  should  be  allowed  to  sleep  at  a  lower  level 
than  20  feet  from  the  ground." 

Dr.  Sutherland  says,  ''  another  obvious  objection  to 
the  present  construction  is  that  barracks  (in  India), 
are  not  raised  sufficiently  above  the  ground,  and  in 
very  few  instances  indeed,  are  they  raised  at  all*  Where 
they  are  raised,  the  plinth  is  generally  filled  in  with 
earth  paved  over,  and  there  is  no  free  perflation  of 
air  between  the  floor  and  the  ground.  The  conse- 
quence is  that  ground  malaria  enters  both  barrack- 
rooms  and  sick  wards."  He  adds  that  in  one  instance 
of  this,  the  ward  was  pervaded  by  a  very  noxious 
effluvium,  and  when  one  of  the  flags  was  taken  up, 
the  odour'  that  came  out  was  so  unbearable  that  every 
body  fled.     This  was  at  Bangalore. 

Entire  isolation  of  the  floors  from  the  soil  is 
essential  to  health  in  tropical  climates.  In  India, 
it  is  not  safe  for  men  to  sleep  within  the  sphere  of 
night  malaria  proceeding  from  the  ground  within  the 
limits  of  night  fogs. 

The  floors  of  barracks  and  hospitals  should  be 
raised  several  feet  above  the  soil,  on  arches,-— the  height 
varying  with  the  nature  of  the  locality.  In  low  flat 
localities,  troops  as  well  as  the  sick  should  always 
sleep  in  upper  stories. 

Sanitary  Commissioner's  Beport,  vol.  1,  page 
813,  qeustion  5493. — There  is  no  perflation  of  air  under 
the  ward  floors  (in  hospitals  in  India  generally) 
and  the  sick  are  exposed  to  ground  malaria  in  conse- 
quence." 

Minutes  OF  proceedings  of  Sanitary  Commission 
FOR  Bengal,  page  64. — **  We  believe,"  says  the  Com- 
mission with  Sir  Bobert  Napier,  that  there  is  no 
part  of  the  plains  of  India  in  which  it  would  not  be 
beneficial  to  the  health  of  the  men  (writing  of  barracks), 
that  they  should  sleep  in  upper  stories, — and  that  it 
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should  be  a  rule  never  to  let  them  sleep  on  the  ground 
floor  if  it  can  be  avoided/' 

"  We  recommend  that  all  new  barracks  be  built 
upon  a  basement  of  4  feet,  with  the  air  circulating 
under  the  floors: — ^thatthey  consist  of  two  stories, 
and  that  the  men  sleep  in  tiie  upper  only  in  Bengal 
Proper." 

Ditto  paea  4,  page  65. — "  In  Bengal  and  in  pro- 
vinces, with  a  similar  climate,  the  floors  of  the  sleeping 
i^ms  must  be  raised  at  least  12  feet  above  the 
ground." 

It  seems  almost  unnecessary  to  state  that  in  the 
views  of  the  authorities  just  quoted,  the  Commission 
of  which  the  writer  of  this  chapter  is  a  member,  most 
folly  concurs  :  indeed,  so  pressing  did  the  necessity  for 
raised  barracks  appear  to  be,  that  the  first  recommen- 
dation submitted  by  that  Commission,  was  to  the 
effect  that  all  future  buildings  of  this  nature  in  India, 
as  well  as  hospitals  shall  be  erected  on  raised  basements 
witii  the  air  circulating  under  the  floors. 

No  less  strongly  did  the  same  body  urge  that  in 
low,  flat,  and  damp  districts,  each  buildmg  shall  consist 
of  two  floors :  the  upper  being  used  only  as  a  sleeping 
room,  the  lower  as  a  covered  place  for  exercise  and 
amusement ;  and  that  in  such  situations,  the  basement 
shall  be  of  not  les»  than  three  or  four  feet  in  thickness, 
the  lower  story  being  fifteen  or  more  feet  high  to  the 
floor  of  the  upper. 

According  to  the  Boyal  Commission,  the  ordinary 
width  of  a  barrack-room  should  be  20  to  24  feet ;  and 
under  no  circumstances  whatever  should  more  than 
two  rows  of  beds  be  placed  between  opposite  doors. 

Dr.  Jackson  whose  works  have  already  been  so 
often  quoted,  considers  as  above  stated,  that  a  barrack- 
room  ^culated  for  twelve  or  fourteen  soldiers  with 
a  small  apartment  for  non-commissioned  officers,  is  the 
size  best  adapted  for  preserving  health  and  maintaining 
discipline.  It  is  not  only  curious,  but  extremely 
interesting  to  find  that  this  view,  expressed  at  the 
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begmning  of  the  century,  is  that  now  adopted  in  the 
plans  of  half  company  barracks  recently  approved. 

Formerly  it  was  considered  that  in  aU  hot  countries, 
broad  verandahs  round  each  barrack  were  necessary : 
and  in  India,  the  perfection  of  barrack  construction 
was  looked  upon  as  consisting  of  double  ones ;  namely, 
an  inner,  which  was  in  most  instances  occupied  by 
soldiers,  precisely  in  the  same  manner  as  the  barrack- 
room  itself,  and  an  outer  which  was  open.  Veran- 
dahs thus  constructed  however,  are  found  to  impede 
ventilation  and  light,  they  are  therefore  now  con- 
demned by  the  great  majority  of  present  writers. 

The  material  to  be  used  in  the  erection  of  barracks 
becomes  a'  matter  of  great  importance;  the  walls 
should  consist  of  thin  stone  or  brick  masonry :  if 
thick,  they  absorb  much  heat  during  the  day,  and 
radiate  a  corresponding  amount  at  night.  Mortar  and 
not  mud  should  be  used  as  cement,  and  it  may  be 
mentioned,  new  bricks,  if  this  description  of  material 
is  the  one  selected,  should  be  used  for  the  greater  part 
of  the  building. 

There  is  perhaps  no  objection  to  the  partial  use  of 
bricks  that  are  not  very  old,  and  that  in  the  former 
building  from  which  they  have  been  taken,  occupied 
a  place  well  above  ground  : — those  from  foundations 
however,  or  that  have  been  saturated  withoi^anic 
matters  must  on  no  account  be  used,  neither  should 
any  but  well-baked  bricks  be  employed. 

As  an  illustration  of  the  great  porosity  of  hard  and 
well-baked  bricks.  Dr.  Boscoe  states  that  in  a  closed 
space,  the  air  of  which  contained  16  per  cent,  of 
caj*bonic  acid  gas,  3*25  per  cent,  escaped  in  two 
hours  through  them.  This  is  a  very  important 
statement :  if  true,  atid  there  seems  no  good  reason 
to  doubt  its  correctness,  it  indicates  one  manner  in 
which  a  certain  degree  of  ventilation  takes  place  and 
explains  how  readily  this  kind  of  building  material 
may  become  impregnated  with  morbific  or  decomposing 
matters. 
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Walls  op  Barracks. — The  War  Office  Commission 
has  recommended  that  walls  of  barracks  should  be  hol- 
low, so  as  to  have  an  air  space ;  that  this  space  be  venti- 
lated above  and  below  with  air  bricks.  It  does  not 
appear  however,  why  such  an  arrangement  should  really 
be  required  in  hot  Entries,  wheil  the  outer  piazza  or 
verandah  gives  sufficient  protection  from  the  heat  of 
the  sun.     In  temperate  climates  it  is  not  needed. 

All  inner  walls  should  be  plastered.  Instead  of 
being  coated  with  white  paint,  as  is  usually  the  case, 
they  should  be  painted  of  an  amber,  pink,  or  light 
grey  color.  Either  of  these  is  a  relief  to  the  eye,  while 
on  the  other  hand,  white  fatigues  it. 

The  best  material  for  floors  of  barracks,  more  espe- 
dally  in  India,  is  stone  Bricks  soon  become  worn, 
and  they,  and  terrace  work  crumble  into  dust  which 
penetrates  every  thing ;  very  much  more  care  than  is 
at  present  bestowed  upon  the  construction  of  floors 
in  that  country,  is  required  however ;  the  flags  should 
be  square,  their  upper  surface  not  left  in  the  rough 
unfinished  state  they  at  present  are  ;  and  their  points 
of  contact  with  each  other  should  be  secured  by 
means  of  good  cement.  In  the  absence  of  it,  the 
water  used  in  washing  barracks  obtains  access  through 
the  crevices. 

It  may  doubtless  surprise  some  readers  of  these 
pages  to  be  informed,  that  it  was  at  no  distant  time 
customary  in  India  to  have  the  floors  and  even  walls 
of  barracks  and  hospitals  smeared  over  with  cowdung 
as  a  means  of  keeping  them  clean :  and  still  more 
may  they  be  surprised  to  learn  that  the  practice  is  at 
the  present  day  advocated  by  some  medical  officers 
who  have  resided  many  years  in- that  country.  It  is 
almost  needless  to  observe  that  such  a  practice  is 
most  filthy  as  it  is  pernicious :  and  ought  not  to  be 
longer  followed. 

Bedsteads. — In  former  days,  bedsteads  in  barrack- 
rooms  were  arranged  in  double  tiers,  after  the  nianner 
still  observable  in  cabins  of  many   passenger  ships: 

v  Y 
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and  indeed,  as  is  still  adopted  in  the  case  of  women 
and  children  in  troop  vessels.  If  we  are  to  believe 
accounts  of  the  description  of  accommodation  then 
afforded,  two  men  or  at  times  even  more  were  placed 
in  one  bed :  nor  did  the  fact  of  one  of  them  being  ill 
from  typhus  fever  seem  to  strike  the  military  officers 
as  sxiffioient  cause  why  his  bed  fellow  should-  be 
removed : — ^as  for  medical  opinion,  it  was  but  little 
consulted. 

Dr.  Jackson  in  his  work  says,  "  a  double  tier  of  bed- 
steads, or  a  double  tier  of  platforms  marks  an  extreme 
ignorance  of  the  nature  of  things.  The  cbntrivauce 
contaminates  the  air  by  artificial  condensation,  fgivors 
the  fireneration  of  the  causes  of  contagious  fever,  and 
therfby  tacitly  aad  indirtcUy  aanilZe,  the  «my,  or 
renders  it  ineffective  through  disease  artificially 
produced." 

So  lately  as  1860,  platforms  such  as  are  mentioned 
by  Dr.  Jackson,  except  that  they  formed  only  one  tier 
were  erected  in  the  building  in  Canton  selected  by  the 
French  authorities  for  reception  of  their  troops  during 
the  joint  occupation  of  that  city.  They  had  for  many 
years  prior  to  that  date  ceased  to  be  used  in  barracks 
occupied  by  soldiers  of  the  British  army ;  and  it  is  in 
some  respects  consolatory  to  think,  that  however  tardy 
may  have  been  the  progress  of  sanitation  with  us, 
there  do  exist  armies  in  which  it  has  been  stiU  more 
so. 

When  it  becomes  necessary  to  erect  a  number  of 
separate  buildings  in  close  proximity  to  each  other, 
for  the  accommodation  of  troops,  os  for  example,  in 
India, — ^it  may  be  well  to  bear  in  mind  that  individual 
buildings  ought  to  be  so  planned,  as  that  one  shall  not 
interfere  with  the  thorough  perflation  of  the  other  : 
and  that  the  distance  between  different  buildings  that 
lie  in  the  line  of  prevailing  winds,  ought  not  to  be 
Jess  than  equal  to  double  their  height. 

According  to  the  Sanitary  Commission  for  Bengal, 
the  individual  buildings  should  never  be  more  than 
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two  deep  from  front  to  rear,  except  only  on  the  flanks 
where  they  may  be  three  deep. 

The  out-houses  should  be  arranged  in  streets 
between  and  on  the  flanks  of  the  barracks ;  the  plunge 
baths  and  bkll  courts  should  be  on  the  exterior  of  the 
area  covered. 

QuAETERS  FOR  Married  Soldiers. — The  following 
are  briefly  the  points  which,  according  to  the  Home 
Commission,  should  be  attended  to  in  constructing 
quarters  for  non-commissioned  officers  and  married 
soldiers,  viz, — 

To  erect  all  separate  quarters  on  basements  ventilated 
beneath ;  the  height  varying  according  to  circum- 
stances, but  the  higher  as  a  rule,  the  better.  Each  mar- 
ried soldier  in  the  tropics  to  have  two  rooms,  and  an 
additional  room  to  higher  grades. 

The  general  principles  of  construction  to  be  the 
same  as  for  barracks. 

Drainage  to  be  carefdlly  attended  to. 

Latrine  and  bath  accommodation  for  men  and  for 
women  to  be  separate. 

One  kitchen  may  be  sufficient  for  each  group  of 
buildings. 

If  in  India,  the  barracks  for  married  soldiers  should 
be  placed  to  the  rear,  and  not  in  the  midst  of  those 
for  Single  men. 

Eemarks  on  a  plan  for  barracks. — ^It  is  consider- 
ed that  no  breach  of  official  etiquette  is  committed,  in 
submitting  the  accompanying  plan  of  arrangement  of 
various  buildings  for  a  regiment  of  infantry  in  India, 
as  proposed  by  the  Sanitary  Commission  for  Bengal. 
According  to  that  plan,  the  front  occupies  a  line  of 
1,260  yards,  the  depth,  one  of  631  yards.  As  wiU 
be  observed,  roads  may  conveniently  be  made  so  as 
to  afford  free  means  of  communication  between  the 
difierent  buildings :  the  intermediate  spaces  admit  of 
free  perflation:  no  one  building  is  covered  by  any 
other,  except  at  such  a  distance  as  to  render  stagnation 
of  the  air  from  this  cause  impossible :   the  quarters 
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intended  for  married  families  are  placed  at  the  flanks 
and  in  rear  of  those  for  single  men ;  and  all  out  build- 
ings  have  positions  allotted  them,  by  which  the  max- 
imum of  convenience  is  obtainable,  and  the  minimum 
of  inconvenience  ensured. 

The  subject  of  barrack  and  hospital  construction 
in  India  has  already  assumed  a  tangible  shape.  The 
re-arrangement  of  stations  to  be  henceforward  occu- 
pied by  troops  of  the  line  has  been  in  a  great  measure 
decided  upon ;  and  while  these  pages  are  being  cor- 
rected, the  Budget  estimate  for  1866-7  contains  a 
grant  of  £1,800,000,  the  first  instalment  of  a  sum  of 
£10,000,000,  to  be  devoted  within  the  next  ten  years 
to  the  erection  of  suitable  barracks  and  hospitals  for 
the  men  by  whom  this  great  empire  is  held. 

Of  the  great  importance  in  a  sanitary  point  of  view 
of  these  two  measures  upon  our  soldiers  it  is  impossi- 
ble to  form  an  adequate  idea.  The  vastness  of  the 
measures  themselves  is  a  fitting  celebration  of  the 
transfer  of  the  rule  over  that  country  to  the  Imperial 
Grovemment. 
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CHAPTER    XXV. 

CLOTHING. 


Variety  necessary — Cotton — Serge — Flannel— Head  dress — Pro- 
tection for  the  eyes — The  beard — Protection  for  the  Loins — 
Socks. 

In  consideriDg  the  subject  of  clotlmig,  it  only 
appears  necessary  in  this  place  to  offer  a  few  general 
observations  on  the  subject ;  among  the  works  bearing 
upon  army  hygiene  that  have  lately  appeared,  full 
details  occur  regarding  individual  articles,  as  well  of  it, 
as  of  the  soldiers'  equipment  in  detail.  When  we  take 
into  account  the  vast  extent  of  the  world  over  which 
the  services  of  the  British  soldier  extend,  and  the 
range  of  climate  to  which  in  it  he  is  subject ;  the 
difficulty  becomes  great,  considering  the  nature  of  his 
duties,  and  the  resection  thereby  put  upon  the  amount 
of  outfit  to  be  carried  with  him,  to  provide  a  supply 
of  clothing  sufficient  to  meet  sanitary  requirements 
under  the  varying  circumstances  of  climate  and 
season.  All  that  the  medical  officer  can  hope  to  effect, 
is  that  the  stock  in  possession  of  the  soldier  may 
be  turned  to  the  best  advantage. 

Under  special  circumstances,  as  for  example,  in  times 
of  war,  or  in  climates  where  the  extremes  of  tempera- 
ture are  great,  as  in  China,  whatever  description  of 
clothing  may  by  the  responsible  medical  authority 
be  considered  necessary  for  the  troops,  even  over  and 
above  those  authorised  by  the  general  regulations  of 
the  army,  may  always  be  issued  to  them  on  proper 
representation  being  made  as  to  the  necessity  of  the 
measure :  to  this  end  therefore,  the  subject  should 
always  command  the  serious  attention  of  those  charged 
with  sanitary  administration  of  a  force. 
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With  reference  to  India,  we  find  that  during  the 
cold  period  of  the  year,  that  is,  daring  the  months 
from  October  to  March  inclusive,  English  clothing  is 
sufficiently  well  adapted  for  troops  quartered  in  the 
more  northerly  stations ;  at  the  extreme  northern  ones 
in  that  count^  however,  as  for  example  Peshawur, 
additional  covering  becomes  necessary,  while  at  those 
south  of  Benares,  the  temperature  is  at  no  time  so  low 
as  to  render  the  wear  of  this  clothing  otherwise  than 
unpleasant. 

Clothing.-Too  heavy  clothing  may  become  not  only 
a  source  of  great  inconvenience  and  injury  to  troops 
themselves,  but  actually  be  the  cause  of  failure  of  an 
expedition.  A  melancholy  instance  of  this  did  happen 
during  the  mutiny  in  India :  a  detachment  of  soldiers 
was  in  the  month  of  July  sent  out  dressed  in  thick 
tunics  and  cloth  trowsers,  as  if  they  were  proceeding 
in  heavy  marching  order  at  home.  Numbers  were 
prostrated  by  heat  apoplexy,  the  others  weak  and 
exhausted  were  unable  to  cope  against  their  enemy, 
and  a  terrible  disaster  was  the  result.  This  happened 
in  the  Arrah  district.  Similar  results  are  noted  in 
America  by  some  writers  on  military  hygiene  in  that 
country  at  the  commencement  of  the  present  century. 

Cotton  clothing  conducts  to  the  body  external  heat 
more  slowly  than  does  linen  ;  but  is  warmer  whetf  the 
temperature  of  the  air  falls  below  that  of  the  body ; 
both  these  results  arising  from  its  non-conducting 
property. 

In  tropical  countries,  the  lighter  and  looser  the 
dress,  the  better  it  is  for  health  as  well  as  for  comfort. 
The  ordinary  cotton  dress  at  present  worn  under  such 
circumstances,  entirely  answers  both  these  purposes  so 
long  as  the  climate  is  dry :  on  the  clothes  becoming 
wet  or  sodden,  whether  by  rain  or  perspiration,  it  is 
rendered  unpleasant  to  the  wearer,  and  even  unhealthy 
on  account  of  the  liability  thus  induced  to  the  person 
receiving  a  chill  from  any  sudden  draught  of  air  to 
which  he  may  be  exposed. 
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These  drawbacks  are  mucli  increased  during  the 
rainy  season :  and  the  want  of  sufficient  stock  to  enable 
a  man  to  change  his  clothing  so  often  as  for  sanitary 
purposes  would  be  necessary,  undoubtedly  gives  rise 
to  a  certain  liability  to  fever  and  bowel  diseases. 

On  the  line  of  march  in  India,  it  is  customary  for 
men  to  wear  loosely  made  coats  of  red  serge,  and 
these  are  very  well  adapted  for  the  purpose.  Trowsers 
of  blue  serge  are  also  tolerably  well  adapted  for  the 
purpose,  but  are  of  hard  and  somewhat  rough  material: 
these,  in  men  who  do  not  wear  drawei-s,  are  likely 
to  chafe. 

During  the  prevalence  of  the  rainy  season,  especially 
on  mght  duty,  thk  dress  would  in  many  respecte 
be  preferable  to  white  cotton.  At  the  changes  be- 
tween the  hot  and  the  cold  seasons,  the  serge  clothing 
is  generally  taken  into  wear,  but  the  artillery  branch 
of  the  service,  strangely  enough,  is  not  provided 
with  a  suit  of  this  kind,  although  found  so  useful 
in  the  cavalry  and  infantry :  hence,  they  have  nothing 
intermediate  between  the  thick  material  of  Engli^ 
winter  clothing  and  the  light  material  of  cotton  drill. 

On  occasions  when  men  are  liable  to  be  exposed  to 
alternations  of  temperature  or  sudden  changes  from 
dryness  to  wet,  they  ought  always  to  be  clothed  in 
woollen,  as  this  material  is  not  only  a  less  perfect 
conductor  of  caloric  than  cotton,  but  absorbs  in  its 
texture  far  more  of  the  secretions  from  the  surface  of 
the  person. 

For  this  reason  it  is  that  persons  in  private  life 
almost  all  wear  light  woollen  clothes,  when  residing 
in  parts  where  sudden  alternations  are  of  frequent 
occurrence,  as  at  Calcutta,  Hong-Kong,  and  West 
coast  of  Africa  during  the  rainy  season  at  each  of 
these  places. 

FiiANNKL. — The  flannel  waist  belt  supplied  in  a 
soldier's  kit  in  India,  is  a  most  valuable  article  of 
clothing.  The  fact  ought  to  be  borne  in  mind,  that 
implicating  some  one  or  other  of  the  organs 
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within  the  body  are  those  by  which  the  great  mass  of 
the  entire  mortality  in  India  is  occasioned :  and  the  best 
care  should  ever  be  directed  to  the  measures  most  calcu- 
lated to  protect  the  soldier  against  the  attack  of  these. 
One  of  the  most  available  means  consists  in  the  men 
wearing  a  belt  of  this  description  when  on  night  duty, 
or  liable  to  be  exposed  to  variations  from  wet  to  dry, 
or  from  heat  to  cold. 

Of  the  sanitary  value  of  flannel  to  the  soldier  in 
India,  there  can  be  no  doubt,  preventing  as  it  does 
much  of  the  danger  arising  from  sudden  alternations 
of  temperature. 

We  learn  that  the  Eoman  soldiers  wore  flannel 
next  their  skins,  and  Dr.  Bush,  writing  in  1777, 
observes, — "  During  the  last  war  in  America,  General 
Gage  obliged  the  soldiers  to  wear  flannel  shirts 
from  an  accidental  want  of  linen :  and  it  was 
remarkable,  he  adds,  not  a  single  soldier  belonging 
to  that  regiment  was  ever  seen  in  any  of  the  military 
hospitals.  Dr.  Bush  observes  moreover,  that  he  has 
known  instances  where  the  yearly  visits  of  intermittent 
fever  have  been  checked  in  Pennsylvania  by  nothing 
else  but  the  use  of  flannel. 

The  opinion  of  Dr.  Jackson  in  regard  to  the 
question  of  this  material  as  clothing,  as  in  all  matters 
bearing  upon  mUitaiy  hygiene,  is  of  the  greatest 
possible  value. 

He  observes  that  there  are  many,  even  physicians 
of  eminence,  who  maintain  that  flannel  wor^  next  the 
skin  is  preservative  of  health,  both  in  hot  and  cold 
climates ;  others  contend  that  it  increases  the  suscepti* 
bility  to  impression,  and  consequently  favors  the  action 
of  the  causes  of  disease  by  receiving  more  readily,  and 
retaining  contagion  more  closely  than  hair  or  cotton  ; 
and  so  seems  to  propagate  sickness  in  armies. 

He  moreover  says,  the  truth  of  this  is  strongly 
supported  by  what  happened  in  the  British  army  in 
the  early  part  of  the  war  of  1793.  The  soldiers 
were  then  enveloped  in  flannel.     Yet  their  sickness 
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was  great,  and  mortality  unexampled.  Flannel  on 
this  occasion,  it  is  added,  was  not  the  primary  cause, 
it  was  obviously  a  contingent  one ;  and  the  balance 
of  Dr.  Jackson's  opinion,  after  comparing  the  relative 
advantages  and  disadvantages  of  this  material,  is  in 
favor  of  its  use  by  soldiers. 

An  objection  often  urged  against  its  use  in 
India,  is  the  difficulty  always  experienced  in  that 
country  in  getting  it  properly  washed.  This  could 
be  easily  obviated  by  having  proper  washing  machines 
taken  into  use  in  every  regiment,  and  having  aU  the 
washing  thus  performed,  as  is  done  in  the  2nd  Batta- 
lion of  the  10th  foot,  at  the  very  time  these  notes  are 
being  written.  It  may  be  useful  to  observe  how- 
ever, that  in  India  ''basin''  that  is  the  flour  of 
lentils,  is  used  as  a  cheap  and  convenient  material 
for  cleaning  flannel,  when  used  with  water. 

Head  dress. — This  is  one  of  the  subjects  bearing 
upon  the  hygiene  of  troops,  regarding  which  im- 
mense diversity  of  opinion  exists.  One  class  of 
authorities  exert  their  ingenuity  to  discover  by  what 
n.«m,  apparotiy,  thay  cj  procie  for  the  »>lier  the 
largest  and  most  fantastic  looking  covering  for  the 
head.  Another  set  of  authorities  consider  that  any 
such  special  contrivances  are  altogether  unnecessary. 

Unfortunately  in  selecting  the  style  of  head  dress 
to  be  worn  by  the  soldier,  the  opinion  of  medical 
officers  is  seldom  asked ;  or  if  asked,  acted  upon.  In 
a  regiment  in  India  however,  much  may  be  arranged 
which  will  conduce  to  the  comfort  to  the  men  in  this 
as  in  other  respects,  provided  a  good  understanding 
exists  between  the  commanding  officer  and  the  surgeon, 
and  the  opinion  of  the  latter  commands  respect.  As  a 
rule,  the  head  dress  worn  ought  to  combine  lightness 
with  durablity  of  material;  and  perhaps  upon  the 
whole,  none  combines  these  qualities  so  well  as  the  ordi- 
nary forage  cap,  whether  worn  without  a  covering  as  at 
home,  or  with  one  of  white  cotton  as  in  hot  countries 

BOW. 
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Protection  for  the  etes. — Daring  the  hot  weather 
campaign  of  1857  and  1858  in  India,  officers  derived 
very  great  comfort  from  wearing  shaded  spectacles,  or 
ordinary  eyeshades,  such  as  are  in  common  wear  at  home 
by  railway  travellers :  and  strange  as  it  may  appear, 
the  protection  thus  afforded,  actually  tended  to  give 
a  feeUng  of  coolness  as  they  rode  onwards  under  the 
burning  sun,  and  in  the  hot  winds  of  the  Central 
Provinces.  Doubtless,  the  idea  of  a  whole  regiment 
or  division  of  soldiers  under  such  circumstances  turn- 
ing out  with  the  probability  of  having  to  engage 
the  enemy, — ^their  eyes  protected  by  green  spectacles 
or  goggles  is  absurd :  but  there  would  be  no  such 
absurdity  in  each  man  being  provided  with  a  piece 
of  violet  or  green  silk  gauze  upon  his  cap,  in  such  a 
manner  that  he  could  when  necessary,  let  it  fall  over 
the  upper  part  of  the  face. 

Stocks. — ^At  the  present  day  we  cannot  read  with- 
out surprise  that  the  practice  of  drawing  the  old 
leather  stock  tight  around  the  neck,  was  formerly  the 
practice  in  some  services  to  make  the  men  have  a 
ruddy  appearance,  that  is  in  fact,  to  prevent  the 
return  of  the  blood  from  the  head  to  a  degree  suffi- 
cient to  produce  congestion.  It  is  well,  indeed,  that 
such  a  custom,  and  the  stock  itself  are  now  among  the 
things  of  the  past. 

The  beard. — It  may  not  perhaps  be  considered 
altogether  appropriate  to  the  present  subject  to  intro- 
duce in  this  place  an  observation  regarding  the  custom 
now  so  general  among  our  soldiers  on  foreign  service  of 
wearing  beards;  upon  the  whole  however,  this  is 
perhaps  the  best  and  most  convenient  place  to  do  so. 

Soldiers  and  officers  who  are  themselves  gifted  with 
large  development  of  the  beard,  are  eloquent  in  sup- 
port  of  this  appendage  bemg  maintained.  The 
great  majority  of  soldiers  in  a  regiment  however,  are 
too  young  in  years  to  have  atteined  in  this  respect, 
their  maturity :  and  of  the  remainder,  but  few  are 
capable   of  what  is  called  ''  sporting  a  good  one." 
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For  the  sake  of  tidiness  and  uniformtj  therefore^ 
the  writer  would  advocate  shaven  chins,  except  while* 
men  are  on  service  :  but  when  they  are,  would  allow 
them  in  this  respect  to  please  themselves.  As  to  the 
supposed  benefits  from  wearing  beards,  and  the  sup- 
posed disadvantages  on  the  score  of  health  of  shaving 
them  off,  his  own  impression  is  that  the  one  and  the 
other  is  equally  imaginary. 

Covering  for  the  loins. — There  are  many  medical 
officers  who  with  the  author  believe,  that  on  the  march 
or  during  great  exposure  to  the  sun,  more  danger  exists 
of  heat  apoplexy  occurring  in  conseqence  of  direct 
solar  heat  upon  the  loins,  giving  rise  to  spinal  conges- 
tion, than  from  their  effect  upon  the  head.  During  the 
mutiny  in  India,  not  a  few  officers  suffered  so  much 
in  this  respect,  while  sitting  in  their  saddle  during  a 
day's  march  in  an  Westerly  direction,  that  of  their  own 
accord  they  had  recourse  to  a  cummerbund,  or  girdle 
of  thick  folds  of  cloth :  and  with  good  results. 

This  may  account  perhaps  for  the  native  Indian 
habit  of  wearing  large  masses  of  cloth  around  the 
loins.  It  may  however  be  observed,  that  in  the  cases 
of  horses  in  India  much  exposed  to  the  sun,  their 
native  keepers  while  leaving  the  heads  of  the  animals 
uncovered,  invariably  place  carefully  upon  their  loins 
several  folds  of  the  horse  cloth,  which  they  usually 
carry  with  them,  as  if  for  the  purpose. 

Socks. — Considering  the  circumstances  of  the 
soldier,  woollen  is  the  material  best  adapted  for  socks  : 
those  of  this  description  however,  soon  become  so 
soaked  with  perspiration :  unless  care  be  taken  that 
the  men  are  supplied  with  socks  of  good  quality, 
fretting  and  chafing  of  the  feet  occur  on  long  marches, 
from  the  hard  coarse  description  they  often  get ;  and 
they  moreover  speedily  wear.  It  is  not  at  all  times 
easy  to  mend  them  even  in  England;  in  India  this 
almost  amounts  to  impossibility  ;  hence,  they  have  to 
be  at  times  worn  in  so  dilapidated  a  condition,  that 
this  of  itself  produces  blisters *and  sores. 


(     372    ) 

Cotton  socks,  if  of  good  material  and  often  changed, 
are  far  more  comfortable  to  wear  than  woollen ;  but  in 
this,  as  in  many  other  respects,  considerations  of  a 
purely  hygienic  nature  have  to  give  way  to  the 
circumstaiices  of  a  soldier's  daily  life.  All  that  a 
medical  officer  can  do  is  to  see  that  consistently  with 
these,  every  practicable  measure  be  taken  to  preserve 
health  and  personal  comfort. 
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CHAPTER  XXVI. 

BOOTS. 


How  supplied   in  India — Men  how    fitted — Present    mode    of 
supply — Effects  of  badly  fitting  boots^Suggedtions. — 

The  time  is  not  far  distant,  when  boots  were 
issued  to  soldiers  with  very  little  if  any  attention  to 
the  size  or  form  of  the  foot ;  nor  does  the  subject  yet, 
it  is  much  to  be  feared,  receive  all  that  attention 
which  its  importance  demands. 

The  few  observations  that  follow  in  regard  to  the 
supply,  of  these  articles  of  outfit,  are  selected  from  a 
memorandum  submitted  by  the  writer  of  this  volume 
to  the  Sanitary  Commission  for  Bengal ;  and  although 
having  reference  chiefly  to  the  requirements  in  this 
respect  of  troops  in  that  country,  are  in  a  great  measure 
applicable  to  soldiers  elsewhere,  whether  at  home  or 
in  the  colonies. 

How  SUPPLIED  IN  INDIA. — It  would  appear  that 
prior  to  1862,  each  soldier  in  India  was  allowed  by 
Government  one  pair  of  boots  per  annum,  and  that 
a  requisition  for  the  whole  number  required  by  each 
regiment,  at  this  rate,  was  seat  to  the  Director  General 
of  stores  in  London.  The  boots  received  in  this 
manner,  were  sized  from  No.  1  to  12;  No.  3  being 
the  smallest  description  required  for  issue  in  a  regiment. 

Men  how  pitted. — Individual  men  fitted  themselves 
by  going,  usually  a  x^ompany  at  a  time,  to  the  Quarter 
Master's  store,  and  there  trying  on  one  pair  after 
another  until  they  found  one  that  suited  them.  It 
does  not  appear  that  any  superintendence  was  exer- 
cised over  them ;  nor  that  any  rule  was  enforced  as 
to  the  allowance  necessary  to  be  made  in  the  size  of 
the  boot  for  the  expansion  6f  the  foot  while  walking. 
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Pecuniary  allowance. — A  personal  allowance 
equal  to  8  shillings  per  annum  was  made,  to  enable 
those  who  wished  to  do  so  to  obtain  a  second  pair  of 
boots.  This  they  usually  did  by  purchasing  in  the 
native  bazaars  a  pair  of  country-made  ones,  the  leather 
of  which  being  only  imperfectly  tanned,  and  the  work- 
manship bad,  they  were  speedily  rendered  useless  by 
wear,  and  had  the  additional  great  disadvantage 
of  causing  foot  soreness  whenever  the  men  attempted 
to  wear  them  on  a  march. 

Present  mode  op  supply. — Government  of  India's 
General  Order,  No.  152,  of  1864,  sanctions  2  pairs  of 
boots  annually  to  ihe  dismounted  services.  The  mounted 
branches  get  2  pairs  with  their  full-dress,  one  with 
their  undress.  Compensation  was  sanctioned,  G.  0., 
C.  C,  25th  March,  1864,  for  "the  additional  articles" 
in  which  the  second  pair  of  boots  was  included.  In 
consequence  of  these  articles  not  having  been  issued  in 
kind  since  1862-3,  compensation  was  also  sanctioned 
for  the  additional  articles,  for  1864-5,  as  per  Adjutant 
General's  circular  104  E,  of  25  th  August,  1864. 

Instead  now,  of  the  supply  of  boots  being  obtained 
from  the  Director  General  of  stores  in  London,  they 
are  so  from  the  superintendent  of  clothing  at  Calcutta. 
In  other  respects  however,  the  routine  in  regard  to 
them  seems  to  be  much  as  already  described.  The 
manner  of  fitting  soldiers  is  as  noted  in  a  preceding 
paragaph. 

Eppect  op  badly  pitting  boots — Dr.  O'Nial,  Sur- 
geon of  the  51st  Light  Infantry,  remarks  on  the 
subject  of  boots  as  at  present  issued  to  the  nien» 
that  "  excoriation  is  produced  either  by  direct  pressure 
when  the  boots  are  too  tight,  or  by  friction  when  they 
are  too  loose.  If  the  boot  be  too  short,  the  toes 
being  forced  into  the  point  of  the  boot,  become 
excoriated,  K  the  boot  be  too  large,  so  as  not  to  fit 
the  instep  and  body  of  the  foot  with  moderate 
tightness,  the  toes  are  at  each  step,  and  especially  if 
the  heel  be  high  or  th^  march   down-hill,   driven 
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forward  into  the  boot^  and   the  skin  upon  the  upper 
surface  excoriated." 

''  Excoriation  on  the  heel  is  caused  by  the  boot 
being  too  tight  in  that  position^  by  roughness  of 
leather  there,  or  by  pegs  projecting  upwards.  It  is 
also  caused  by  the  upper  edge  of  the  piece  of  leather 
called  the  stiffening  being  so  tight,  as  to  press  upon 
the  hollow  immediately  above  the  heel." 

Dr.  Parkes  in  his  work  on  "  Practical  Hygiene" 
(p.  362.),  gives  illustrations  of  the  high  value  placed 
upon  perfectly  fitting  boots  for  the  use  of  soldiers 
by  commanders.  He  states  that  in  walking,  the  foot 
expands  one-tenth  or  more  in  length,  and  in  breadth 
the  degree  of  expansion  is  even  greater :  he  gives 
some  illustration  of  the  defects  at  present  most 
apparent  in  boots,  and  ofiers  his  views  as  to  the  best 
means  of  remedying  these  defects. 

From  a  consideration  of  the  foregoing  points,  the 
following  suggestions  are  *  oiflfered  in  regard  to  the 
method  that  would  be  best  calculated  to  ensure  the 
soldier  being  supplied  vnth  good  boots. 

Suggestions. — ^That  two  descriptions  of  boots  be 
issued  to  soldiers  in  India,  namely,  one  very  stout, 
as  at  present,  for  use  during  the  cold  season  or  on 
the  march ;  the  other  of  lighter  material,  for  use 
during  the  hot  season.  These  could  be  respectively 
distinguished  as  cold- weather  boots  and  hot  weather 
boots  ;  requisitions  being  prepared  accordingly. 

That  as  far  as  practicable,  the  supply  be  sent  from 
the  clothing  stores  to  regiments  un-made-up;  the 
uppers  and  soles,  according  to  sizes,  being  sent  sepa- 
rate. Thus,  the  boots  could  be  made  in  regimental 
workshops,  so  as  to  suit  the  peculiarities  of  shape  of 
individual  men's  feet. 

With  regard  to  the  boots  themselves,  it  is  recom- 
mended that  they  be  made  to  fit  more  carefully  than 
has  hitherto  been  the  case  over  the  upper  part  of 
the  instep ;  for  which  purpose  there  ought  to  be  a 
lacing  up  the  front  as  in  ordinary  shooting  boots. 
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The  heel  ought  to  be  broad ;  the  part  at  the  stiffen- 
inff,  as  it  is  called,  so  arranged  as  that  its  upper  edi^e 
shall  not,  as  is  often  the  case  now,  press  in  upon  the 
concavity  immediately  above  the  wearer's  heel. 

As  &r  88  possible,  the  part  where  two  portions  of 
leather  meet  and  over-lap,  should  be  so  smoothed  as 
to  prevent  "  fretting"  of  the  foot. 

The  sole  as  at  present  made  is  so  stiff,  that  a  soldier 
speedily  becomes  fatigued  when  wearing  new  boots. 
Various  contrivances  have  been  recommended  to  the 
War  Office,  with  a  view  to  remedy  this  defect ;  as  for 
example,  that  by  Mr.  Dowie,  of  introducing  a  piece 
of  elastic  into  it,  and  that  by  Colonel  Carter  of 
introducing  a  slit. 

Neither  of  these  seem  to  have  been  systematically 
adopted  in  the  army,  yet  it  would  seem  advisable  in 
India  to  institute  a  series  of  well  conducted  experi- 
ments regarding  the  description  of  boots  that  is  really 
adapted  for  troops  in  that  country.  That  such  is  yet 
a  desideratum  is  unquestionable. 

It  seems  very  essential  that  soldiers  when  fitting 
themselves  with  boots,  or  having  boots  altered  to  suit 
peculiarities  of  their  foot,  should  be  under  the  super- 
intendence of  an  officer.  It  is  a  dangerous  thing  to 
trust  to  the  mere  personal  opinion  of  the  men,  as  at 
present  seems  to  be  the  case  in  regard  to  what  shaped 
and  sized  boot  they  shall  take. 

It  seems  also  desirable  that  in  the  store  of  every 
regimental  Quarter  Master,  there  should  be  printed 
instructions  as  to  the  sizes  of  boots,  with  reference 
to  the  men's  feet;  and  as  to  the  allowance  that  ought 
to  be  made  in  regard  to  the  expansion  of  the  foot  on 
a  march. 

In  addition  to  these  recommendations,  which  have 
special  reference  to  India,  it  is  well  to  remark  that 
in  issuing  boots  to  soldiers  when  about  to  proceed 
upon  active  service,  or  sending  from  England  a 
supply  to  them  while  so  engaged,  it  would  be  well  to 
consider  in  their  selection,  the  nature  of  the  country, 
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and  of  the  climate  in  which  the  men  are  operating ; 
and  to  send  such  boots  as  are  specially  snited  for 
these  circumstances:  thus,  for  example,  we  have  else- 
where had  occasion  to  comment  upon  the  necessity  in 
New  Zealand  of  hob-nailed  boots, — ^a  description  that 
in  India  would  be  totally  inapplicable. 


X  X 
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CHAPTER    XXVII. 

CONSTRUCTION  AND  ABRANGEMENT 
OF  ARMY  HOSPITALS. 


VarietieB  of  hospitals — Proportion  for  which  necessary — Proper 
size — Requirements — Dr.  Hennen*s  views — Of  the  Sanitary 
Commission  for  Bengal— Of  Dr.  Parkes — Sites — Basement--- 
Yerandahs — Wards — Wall  space — Space  between  beds — Floors 
— Light — Temperature — Bedsteads — Bedding — Hospitals  for 
officers. 

It  is  necessary  to  observe  that  the  remarks  which 
have  been  embodied  in  the  present  chapter,  ought 
more  properly  to  have  followed  those  already  made 
on  the  subject  of  anny  hospitals.  This,  indeed,  was 
the  original  intention  of  the  writer ;  but  he  having 
sustained  a  severe  attack  of  illness  before  the  notes 
that  are  now  to  follow  were  arranged,  he  was  under 
the  necessity  of  introducing  them  in  their  present 
shape  after  the  greater  portion  of  the  manuscript  was 
in  the  hands  of  the  printer. 

With  this  explanation  then,  let  us  pass  on  to  the 
consideration  of  the  subject  in  hand. 

We  have  already  seen  that  for  the  purposes  of  an 
army  in  times  of  war,  various  descriptions  of  hospitals 
are  required ;  the  following  include  those  that  have 
been  employed  of  late  years,  namely : — 

1 .  The  general  hospital  as  contemplated  by  the 
medical  regulations. 

2.  The  consolidated  hospital. 
8.     The  dep6t  hospital. 

4.  The  regimental  hospital. 

5.  The  general  field  hospital,  and 

6.  The  regimental  field  hospital. 
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Each  of  these  may  from  time  to  time  have  to  be 
established  in  times  of  war,  and  the  first  three  are 
also  equally  applicable  to  these  and  to  times  of  peace. 

The  first  is  established  in  accordance  with  medical 
regolations  page  40.  The  great  type  of  it  in  England 
is  intended  partly  for  the  reception  of  invalid  soldiers, 
whether  arriving  from  abroad  or  sent  to  it  from  stations 
at  home.  It  is  also  a  most  valuable  training  school 
not  only  for  intending  medical  officers,  but  also  for 
persons  for  the  more  subordinate  positions  connected 
with  military  hospitals.  It  must  be  observed  how- 
ever, that  in  these  respects  no  great  degree  of  differ- 
ence exists  between  the  organization  required  for  it, 
and  that  necessary  for  a  hospital  and  medical  school 
intended  for  civilians. 

Various  modifications  of  this  kind  of  hospital  exist 
at  different  places,  as  for  example,  Woolwich,  Dublin, 
Portsmouth,  Chatham,  &c.,  and  also  as  a  rule  at  the 
principal  ports  of  some  of  our  colonies ;  these  frilfil 
an  important  purpose,  but  are  in  their  nature  of  a 
stationary  character. 

The  second  combines  the  systems  of  the  general 
and  regimental ;  particular  wards  are  appropriated  to 
the  sick  of  individual  regiments ;  the  sick  are  treated 
by  the  medical  officers  of  their  own  regiments,  and 
in  so  far  as  particular  wards  are  concerned,  regi- 
mental discipline  is  observed.  The  administration  of 
the  whole  however,  is  that  of  a  general  hospital ;  the 
responsibility  as  regards  professional  details  rests  with 
the  senior  medical  officer ;  there  is  one  dispensary,  one 
store,  and  one  kitchen  for  the  use  of  the  whole  estab- 
lishment. 

Medical  officers  almost  without  exception  are  loud 
in  praise  of  the  system  followed  in  this  description. 
It  is  convenient  not  only  for  them  individually ;  but 
facilitates  much  the  medical  administration  of  regi- 
ments or  of  a  garrison  generally ;  it  is  therefore  matter 
of  great  regret  that  a  desire  has  lately  become  mani- 
fest to  have  all  consolidated  hospitals  placed  upon  the 
footing  of  general  ones. 
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The  third  is  in  its  constitution  as  it  exists  in  the 
United  Kingdom,  very  different  from  that  under  the 
same  name  in  India.  At  home,  its  footmg  is  that  of 
a  regimental  hospital.  In  the  latter  coun^  however, 
there  are  three  varieties, — ^thus,  there  is  the  invalid 
dep6t  hospital  at  the  capital,  that  of  a  depdt  specially 
set  apart  for  the  temporary  reception  of  men  newly 
arrived  from  the  United  Kingdom ;  and  lastly,  there 
is  the  hospital  of  the  convalescent  dep6ts  at  hill 
sanataria. 

The  fourth  is  the  regimental  hospital ;  and  these 
establishments,  let  it  be  observed,  have  in  all  cam- 
paigns of  recent  as  well  as  of  old  date,  been  the  chief 
sources  of  succour  in  times  of  war ;  all  other  kinds 
of  hospitals  have  broken  down,  and  some  have  in  fact 
become  sources  of  injury  or  inconvenience  to  an  army ; 
the  regimental  hospital  however,  so  long  as  it  was 
conducted  upon  regimental  principles,  has  ever  main- 
tained its  superiority. 

The  fifth  combines  the  purposes  of  a  hospital  for  the 
reception  and  further  disposal  of  sick  and  wounded 
with  those  of  a  reserve  store  for  medicines,  comforts, 
supplies  of  all  kinds, — as  well  as  for  a  reserve  of 
medical  officers  and  subordinate  attendants. 

The  sixth  form  of  establishment  had  oilen  to  be 
called  into  existence  during  the  military  operations 
connected  with  the  sepoy  mutiny;  it  then  occasionally 
happened  that  regiments  had  to  be  detached  from 
particular  forces,  so  as  to  form  an  independent 
column ;  or  accommodation  for  sick  and  wounded  had 
suddenly  to  be  provided  after  a  succession  of  rapid 
movements :  under  such  circumstances,  a  portion  of 
the  hospital  establishment  from  each  regiment  or 
detachment  was  detailed ;  the  whole  united,  and  thus 
a  convenient  form  of  hospital  for  field  service  readily 
estabUshed. 

For  what  proportion. — ^Whether  the  one  form  or 
the  other  be  that  established  however,  matters  not  in 
so  far  as  mere  accommodation  for  a  certain  proportion 
of  sick  and  wounded  is  concerned :  and  it  becomes  a 
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matter  of  great  importance  to  know  the  proportion 
for  whicli  provision  of  this  nature  is  usually  made. 

Thus,  on  home  service,  hospital  accommodation  is 
provided  for  ten  per  cent,  of  strength, — ^a  proportion 
which  under  ordinaiy  circumstences  is  deemed  amply 
sufficient :  but  as  suggested  by  Major  General  Maim- 
sell,  K.H.,  in  his  evidence  before  the  Boyal  Commission, 
there  should  be  in  addition  a  ward  for  ophthahnia,  a 
ward  for  small  pox,  and  a  convalescent  ward ;  aU  these 
being  without  reference  to  this  proportion  of  ten  per 
eent. 

In  India,  recent  orders  direct  that  troops  proceed 
into  camp  at  a  greater  or  less  distance  from  wherever 
they  may  happen  to  be  stationed,  on  the  occurrence 
of  an  epidemic.  This  naturally  lessens  the  necessity 
in  some  measure  of  providing  a  much  larger  amount 
of  hospital  accommodation  than  is  likely  to  be 
required  for  the  ordinary  rate  of  sickness.  It 
must  be  borne  in  mind  however,  that  as  aU  mili- 
tary establishments  are  arranged  with  reference  to  the 
requirements  of  a  state  of  war,  so  also  should  be  the 
hospitals,  especially  those  at  stations  in  or  near  parts  of 
the  country  where  hostilities  are  most  likely  to  occur. 

A  number  of  large  hospitals  at  these  stations,  which 
could  be  converted  during  times  of  war  into  such 
establishments  as  are  usual  at  the  base  of  military 
operations,  would  obviate  much  of  the  present  necessity 
of  impeding  the  operations  of  an  army  in  the  field  with 
the  amount  of  equipment,  that  under  existing  cir- 
cumstances is  absolutely  imavoidable  :  and  hence,  in 
places  such  as  these,  it  is  considered  that  hospital 
accommodation  for  not  less  than  twenty-five  per  cent, 
of  the  troops  should  be  available. 

Much  of  the  space  that  could  in  time  of  war  be 
appropriated  for  l^e  reception  of  sick  and  wounded, 
would  in  times  of  peace  be  occupied  as  stores  for 
medical,  surgical,  and  camp  equipment, — ^and  thus, 
these  would  at  all  times  be  held  in  lEnmediate  readiness 
to  meet  any  emergency  that  might  arise. 
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Proper  sizs.-^As  regards  the  proper  size  of  military 
hospitals.  Baron  Laney  considered  that  no  one 
should  contain  more  than  800  beds.  Dr  Parkes  gives 
500  as  the  limit,  and  very  properly  remarks,  tiiat 
many  small  and  widely  separated  hospitals  are  more 
advantageous  to  the  sick,  although  they  necessitate 
increased  labor  and  expense  to  maintAin  uiem. 

Not  more  than  50  to  80  patients  should  be  under 
one  roof,  and  where  the  buildings  consist  of  two 
stories,  the  cases  should  be  so  distributed,  as  that 
patients  to  whom  injury  would  arise  from  the  exertion 
of  going  up  and  down  stairs,  shall  be  able  readily  to 
get  into  the  open  air.  In  the  event  of  there  being 
a  balcony  to  the  upper  story,  this  difficulty  of 
course  ceases. 

Separation  op  cases. — Wherever,  says  Dr.  Millen- 
gen,  speaking  of  general  hospitals,  wherever  large 
masses  of  sick  are  accumulated,  sickness  will  spread  its 
ravages  with  additional  concentration  and  activity. 
Therefore  these  several  divisions  {viz.  for  sick,  for 
wounded,  and  for  convalescents),  should  be  fc^med  in 
different  buildings. 

Convalescent  wards. — ^The  same  author  strongly 
advocated  the  separation  of  convalescents  from  the 
sick.  Where  circumstances  of  locality  permit,  said  he, 
it  would  be  desirable  that  in  every  hospital,  separate 
wards  were  appropriated  to  the  reception  of 
patients  recovered  from  their  illness  or  their  wounds. 

Wards  por  special  cases. — ^He  observes  how- 
ever, that  as  buildings  are  seldom  sufficiently  large  to 
be  thus  divided,  other  establishments  for  the  purpose 
must  be  formed.  He  farther  remarks  that  in  large 
hospitals,  and  indeed,  in  small  ones,  wards  for  special 
cases,  more  specially  for  those  of  an  infectious  nature, 
should  be  completely  separated  from  the  other  wards. 
Those  of  the  latter  description  also  require  special 
attention  in  regard  to  their  ventilation. 

Hospital  requirements. — ^Dr.  Hennenin  1818,  thus 
expressed  himself  in  regard  to  the  requirements  of 
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a  hofipital.  The  best  building  for  one,  should  accord- 
ing to  him  be  high,  dry,  and  detached ;  have  sui&cient 
doors  and  windows,  admitting  of  cross  ventilation,  with 
open  fire  places,  secure  roofs  and  walls ;  the  rooms 
of  easy  access,  lofty  and  of  moderate  size. 

Wards,  he  observed,  should  be  capable  of  accommo- 
dating 12  to  16  beds.  Long  suites  of  small  rooms 
communicating  with  each  other  by  a  common  entrance 
are  very  objectionable :  ground  floors  should  be 
avoided :  elevated  parts  of  buildings  should  be  chosen, 
and  beds  raised  firom  the  floors  by  boards  and  trestles 
Are  not  these  the  very  requirements  of  hospitals 
recently  adduced  by  so  called  sanitary  reformers  as 
something  altogether  new,  and  as  if  never  thought 
of  by  medical  men  prior  to  their  time  ?  But  even 
prior  to  the  time  we  speak  of,  army  medical  officers 
had  strenuously  protested  against  the  kind  of  build- 
ings into  which  sick  soldiers  were  huddled;  their 
voice  however  was  for  the  most  part  imheeded. 

For  a  battalion  500  or  600  strong,  the  hospital 
as  remarked  by  Miss.  Nightingale,  formerly  consisted 
of  eight  or  ten  Uttle  bedrooms  miscalled  wards, — a 
little  kitchen,— every  thing  in  fact  on  a  little  scale  like  a 
coUapsedhospital.  That  th^  was  so,  is  imdeniable :  but  it 
was  in  opposition  to  the  oft  repeated  representations  of 
army  surgeons.  The  state  of  matters  here  described,  is 
therefore  one  which  has  existed,  not  by  the  sanction  of 
army  medical  officers,  but  in  direct  opposition  to 
their  oft  repeated  condemnations  of  it :  and  it  may 
safely  be  asserted,  that  had  the  opinions  and  recom- 
mendations of  our  older  officers  been  adopted,  the 
necessity  would  have  years  ago  ceased  for  many  of  the 
improvements  that  have  very  properly  been  introduced 
since  the  Crimean  War.  It  is  but  right  and  fair  to 
army  medical  officers  that  some  of  their  recommenda- 
tions be  quoted.     Let  us  therefore  notice  a  few. 

Arranqembnts. — Many  of  the  rules  laid  down  by 
Dr.  Hennen  in  regard  to  the  arrangements  in  an 
hospital^  for  the  inmates,  are  deemed  quite  as  excellent 


(    384    ) 

now  in  1866,  as  they  were  when  first  published  by 
him  in  1818. 

Thus,  according  to  him,  each  bedstead  should  be 
completely  isolated  from  walls,  pillars,  or  other  beds. 
It  should  be  so  placed  as  to  admit  as  much  air  as 
possible,  above,  below,  and  around  it ;  but  not  so  as  to 
expose  tiie  patient  in  it  to  a  direct  draught.  It  should 
admit  of  easy  removal,  so  as  to  allow  the  place  beneath 
to  be  cleared.  The  bedding  should  be  removed  and 
allowed  to  remain  in  the  open  air :  or  be  folded  up,  so 
as  to  allow  the  air  to  freely  perflate  it,  while  it  lies 
imoccupied  on  the  bedstead. 

He  recommends  with  a  view  to  adapt  buildings  for 
the  purposes  of  a  hospital,  that  some  windows  be  cut 
down  to  the  level  of  the  floor;  others  raised  to  theceiling 
— ensuring  the  steady  and  perfect  entrance  of  cool  fresh 
air,  and  the  exit  of  that  which  is  hot,  foul  and  stagnant : 
and  that,  instancing  a  church  at  Dijon,  where  sick 
accommodated  in  it  were  rendered  very  unhealthy  by 
reason  of  its  having  been  used  as  a  place  of  interment, 
he  observes,  '^  places  of  this  description  should  be 
cautiously  avoided." 

He  thus  further  expresses  himself  on  the  same 
subject, — "a  room,''  he  observes,  "10  feet  high,  16  long, 
and  10  broad,  would  accommodate  two  extremely 
well."  This  would  in  fact,  allow  800  cubic  feet  and 
80  superficial  to  each. 

"  Whatever,"  said  he,  "  be  the  height  or  cubic  con- 
tents of  a  room,  each  bed  should  haye  a  space  of  6 
feet  by  six,  or  36  superficial  feet.  In  rooms  with  low 
ceilings,  8  by  8,  or  64  feet ;  and  as  muci  more  as 
jpossible.''  Li  the  latter  part  of  the  sentence  which 
has  here  been  italicised  lies  the  gist  of  the  whole.  It 
is  evident  from  it,  that  the  value  of  ample  space  was 
fully  recognised  by  this  military  medical  officer  many 
years  ago. 

At  the  time  he  wrote,  however,  the  fashion  had  not 
arisen  of  taking  civil  hospitals  as  a  standard  of  com- 
parison for  military:  the  comparison  was  then  all 
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the  other  way:  for  instance,  so  wrote  Dr.  Hennen, 
'^  the  beds  should  never  touch  each  other  or  be  dis- 
tributed in  pairs,  as  is  sometimes  to  be  seen  in  civil 
hospitals" 

Superficial  space. — Some  of  the  recommendations 
by  the  older  writers  now  look  strange  when  read, — 
"  two,  three,  or  more  patients,"  writes  Dr.  Cutbush, 
"should  not  be  placed  in  the  same  bunk"  and  he 
adds  in  a  foot  note,  that  he  has  seen  three  miserable 
objects  ill  of  fever  in  one  bed.  He  does  not  appear 
however,  to  have  had  any  extended  ideas  of  the 
amount  of  superficial  space  that  was  absolutely  neces- 
sary, for  he  remarks, — "six  feet  by  seven  or  eight  should 
at  least  be  allowed  each  man  according  to  the  height 
of  the  ceiling," — an  amount  not  much  more  than  half 
what  is  now  deemed  essential, — y  et  it  is  apparent  the 
value  of  superficial  space  was  well  known  in  his  day. 

Hospital  constkuction  accoeding  to  the  Sanitary 
Commission  por  Benoal. — The  following  may  be  con- 
sidered to  embrace  the  principles  laid  down  by  the 
Sanitary  Commission  for  Bengal,  according  to  which 
hospitals  for  troops  in  India  should  be  constructed, 
namely : — 

That  the  rate  of  sick  for  which  hospital  provision 
has  to  be  made,  may  be  taken  at  12  per  cent.,  except 
at  certain  stations  where  15  is  considered  not  too 
great  for  the  requirements  of  the  men. 

This  unit  has  not  been  arrived  at  by  a  mere  consi- 
deration of  the  average  rates  per  cent,  of  sick  during 
a  stated  time,  for  it  must  be  obvious  that  such  a 
method  of  calculation  would  be  fallacious.  It  has 
therefore  been  obtained  by  a  reference  to  returns,  show- 
ing the  maximum  number  of  sick  out  of  a  force  of 
known  strength  that  has  been  in  hospital  during 
ordinary  seasons ;  for  when  an  epidemic  occurs  in 
India,  special  arrangements  must  always  be  made  to 
meet  its  requirements,  and  one  of  these  would  probably 
be  the  temporary  withdrawal  of  the  troops  from  the 
infected  locality, — ^thus  removing  the  necessity  of  great 
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increase  of  hospital  accommodation  at  the  station  to 
meet  such  an  emergency. 

Hospital  units. — ^The  units  therefore  for  which 
it  is  considered  that  hospital  accommodation  should 
be  provided  in  India  for  each  arm  of  the  service  are : — 

For  a  regiment  of  infantry  ...  110  men  20  women. 

Cavalry...    62     „      14     „ 

Light  field  battery  ...    20     „       4     „ 

Gajrrison  „  ...     10     „       4     „ 

Number  of  stories. — ^AU  hospitals  should  be  of 
two  stx)ries,  the  whole  of  the  wards  for  the  sick  being 
upon  the  upper.  In  the  hills  however,  it  may  be 
necessary  to  have  a  third  story  :  but  even  there,  the 
wards  should  be  confined  to  the  two  upper. 

Pavilions. — Detached  pavilions  connected  by  an 
alcove  or  covered  way,  are  best  adapted  for  hospitals 
in  India :  or  in  the  words  of  the  Barrack  and  Hospital 
Commissioners,  those  that  consist  of  *^  two  separate 
parts  under  two  roofs."  These  pavilions  or  parts 
should  be  joined  end  to  end,  with  a  wide,  light,  well- 
ventilated  staircase  between  the  ends. 

Sick  under  one  roof,  and  number  of  buildings. — 
There  should  not  be  more  than  100  sick,  and  their 
attendants  under  one  roof,  even  in  a  cool  climate ;  but 
in  India  not  more  than  60  or  70.  At  this  rate,  there 
would  be  for  a  regiment  of  infantry,  2  buildings  for 
men,  and  1  for  women  and  children;  for  a  regiment  of 
cavalry,  one  for  the  men,  and  another  for  the  women 
and  children.  For  one  or  two  batteries  of  artillery, 
one  building  for  both  men  and  women  :  for  three,  or 
four  batteries,  two  buildings,  and  so  on  ;  the  rule  being 
that  one  building  shall  serve  for  two  batteries. 

Convalescent  ward. — It  is  considered  that  in  a 
regimental  hospital,  there  should  be  one  ward  for 
convalescents,  capable  of  accommodating  24  patients  ; 
the  average  number  of  convalescents  to  patients  being 
about  25  per  cent,  of  the  latter. 

Ophthalmia  ward. — There  should  be  an  ophthalmia 
ward  for  about  ten  men,  with  separate  lavatory,  so 
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that    each    patient    shall  have  his  own  basin  and 
towel. 

Wards  foe  special  cases. — For  special  cases  there 
should  be  two  wards  of  four  beds  each,  and  one  ward 
of  two  beds.  Thus  the  accommodation  would  be  dis- 
tributed as  follows,  viz. — 

1  Convalescent  ward  ...  ...  24  men. 

1  Ophthalmic       „  ...  ...   10 

3  Special  case   wards,  2    of^  -.q 

4  Beds  each,  and  one  of  two  ) 


Total         ...  ...  ...  44 


Leaving  66  beds  to  be  provided  for  in  a  regiment 
of  infantry. 

Infectious  diseases. — ^For  cases  of  infectious 
disease  there  should  be  a  detached  ward ;  this  should 
foe  in  a  separate  two-storied  building,  away  from  the 
regimental  hospital :  the  size  of  it  equal  to  one  half 
per  cent,  of  the  strength  of  troops. 

Arrangement  of  beds. — The  best  number  of  beds 
in  a  larfife  ward,  calculated  to  meet  the  requirements  of 
the  »cf  themselves,  and  for  convenience  and  economy 
of  administration,  is  considered  by  the  Commission  to 
be  28.  The  beds  should  be  arranged  at  opposite  sides 
of  the  ward  between  the  doors,  with  their  heads 
to  the  wall:  one  bed  between  each  pair  of  doors, 
or  what  is  still  better,  between  a  door  and  a 
window. 

Size  of  pier. — ^Each  pier  should  afford  a  wall 
space  of  six  running  feet :  each  doorway  or  window 
be  4  feet,  thus  giving  each  bed  ten  feet. 

Divisions  of  wards  and  space  per  patient. — The 
width  of  the  large  wards  should  be  26  feet,  but  for 
those  intended  for  only  2  beds,  a  width  of  20  feet  will 
suffice.  The  height  to  the  wall  plate  should  be  18  feet 
for  the  lower  ward,  but  21  feet  for  the  upper  :  thus, 
each  patient  should  have  130  square  feet,  and  2,730 
cubic. 
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Ward  accessories. — Connected  with  each  ward 
there  should  be  an  attendant's  room :  a  ward  scullery 
or  extra  kitchen,  a  ward  lavatory,  and  the  privy. 
In  the  latter  there  should  be  a  urinal ;  close  stools 
in  .the  proportion  of  three  to  each  ward  should  be 
allowed,  and  the  dry  system  of  conservancy  carried 
out. 

Quarters  for  medical  subordinates. — In  India, 
it  is  necessary  to  have  quarters  for  the  medical  subor- 
dinates. 

For  Hospital  Sergeant  and  Orderlies. — There 
should  be  separate  quarters  for  the  Hospital  Sergeant, 
and  for  orderlies;  the  latter  should  have  separate 
sleeping  and  day  rooms,  as  well  as  separate  lavatories 
and  privies. 

Store-rooms. — There  shoidd  be  separate  store- 
rooms for  bedding  and  clothing ;  for  packs,  utensils, 
provisions,  and  medical  comforts.  These  should  all  be 
properly  furnished. 

Foul  linen  store. — Foul  linen  should  be  removed 
out  of  the  hospital.  It  might  be  kept  in  a  room 
connected  with  the  laundry. 

The  Surgery. — Care  should  be  taken  that  the 
"surgery  and  receiving  room,"  are  properly  fitted 
up  with  all  appliances  :  that  water  be  laid  on,  sinks 
and  means  of  disposing  of  waste  water  supplied ;  and 
that  they  have  sufficient  tables,  shelves,  drawers,  and 
other  conveniences. 

Kitchen  for  sick. — The  kitchen  should  be  cons- 
tructed so  that  it  have  two  compartments ;  one  as 
paaitiy,  is  intended  for  aU  the  food  being  prepaid  for 
cooking :  the  other  to  be  set  apart  entirely  for  cook** 
ing  purposes,  with  ranges,  ovens,  boilers,  sinks,  &c. 

For  attendants.— Separate  arrangements  from 
those  for  the  sick,  should  be  made  for  cooking  the 
food  of  the  orderlies,  apprentices,  &c. 

OuT-DooR  LAVATORY. — The  out-door  lavatoiy  shoidd 
be  divided  into  two  compartments,  one  for  the  orderlies, 
the  other  for  the  patients. 
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OuT-DOOE  PEivT. — The  out-door  privy  should  he 
similarly  divided. 

GuABD-ROOM. — ^The  guard-room  shonld^  as  a  rule, 
be  in  a  separate  building  at  the  entrance  to  the  hos- 
pital enclosure. 

Servants'  houses. — ^A  range  of  houses  for  native 
attendants  and  servants  is  essentially  necessary,  and  it 
should  be  within  the  hospital  enclosure. 

Laundry. — One  portion  should  be  fitted  up  with 
all  requisites  for  a  laundry,  and  the  foul  linen  store 
should  be  near  it. 

Washing. — ^Washing  and  drying  should  in 
India,  take  place  at  a  distance  from,  the  hospi- 
tal. 

Ambulance  shed. — ^A  shed  should  exist  nea^^each 
hospital  for  the  ambulance  and  its  cattle :  and  for  the 
hearse.  Here  also  should  be  accommodation  for  the 
conveyances  and  horses  of  medical  officers  during 
inclement  weather,  as  well  as  stabling  for  the  horses 
of  the  medical  subordinates. 

Dead  house. — ^The  dead  house  should,  if  practicable, 
be  divided  into  two  compartments ;  one  for  the  recep- 
tion of  the  dead  bodies  preparatory  to  interment,  the 
other  for  post  mortem  examinations.  As  recommended 
by  the  English  Barrack  and  Hospital  Commissioners,  it 
should  have  a  convenient  table,  water  tap,  sink  and 
proper  drainage;  it  should  be  well  ventilated,  and 
far  enough  from  the  hospital  to  admit  of  free  cir- 
culation of  air  between  the  two. 

Enclosure  railing. — ^The  hospital  enclosure 
should  be  protected  by  a  railing :  not  by  a  high 
wall. 

It  may  doubtless  seem  strange  that  so  many  measures 
are  deemed  necessary  in  order  that  Indian  hospitals 
may  be  placed  on  a  footing  at  aU  approaching  to  that 
which  modem  science  and  due  consideration  for  the 
sick  alike  demand:  that  the  urgent  necessity  for 
these  changes  exists  however,  is  ^  a  very  lamentable 
fact. 
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According  to  Dr.  Parkes,  the  wants  of  a  military 
hospital  are  the  following : 


Wards,  large  and  small. 

Day  rooms. 

Attendants'  rooms. 

ScuUery. 

Bath  and  ablution  rooms. 

Small  store-rooms. 

Urinal. 

Closet  (one  seat  to  every 
eight  men). 

Operating  room. 

Dead  house. 

Administration. 

Sur^pon's  room. 

Case-book  and  instru- 
ment-room. 

Offices. 

Officers'  rooms. 

Dispensary  or  pharmacy. 

Store-room. 

Dispenser's  room. 


Wine  and  beer  room. 
Larder  and  meat  room. 
Kitchen. 

Boom  for  arranging  diets. 
Scullery. 
Cook's  room. 
A  wash  house. 
Dirty  linen  store. 
Fumigating  room. 
Cleaning  room  for  mat- 
rasses. 
Stewarek  department 
Offices. 

Furniture  store. 
Linen  store. 
Utensil  store. 
Pack  store. 

Booms  for  arranging  diets. 
Provision  store. 
Foul  linen  store. 


Cooking  store  room. 

Sites  for  hospitals. — In  selecting  a  site  for,  and 
arranging  the  plan  of  a  hospital,  the  necessity  of  full 
exposure  to  air  and  light  shoidd  be  held  as  paramount. 
The  fundamental  idea  of  all  hospitals  should  be  to 
have  fresh  air  in  every  part  of  the  building. 

The  windows  should  be  so  placed,  that  no  part  of  the 
ward  shall  be  dark.  Other  essei^tial  points  to  be  borne 
in  mind  in  constructing  a  hospital,  or  adapting  to  the 
purpose  a  building  already  existing,  are  that  there  shall 
be  available  a  constant  supply  of  pure  filtered  water ; 
that  ablution  and  bath  accommodation  be  readily  acces- 
sible from  the  wards ;  that  there  be  sufficient  water 
closets,  and  a  sufficient  supply  of  water  to  keep  them 
thoroughly  clean. 

Basement. — In  former  days,  not  only  the  houses  of 
officers  in  the  provincial  parts  of  India,  but  all  those 
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for  soldiers'  barracks,  as  well  as  hospitals,  were  scarcely 
raised  above  the  level  of  the  ground.  In  some 
parts  of  the  world,  for  example  China,  so  great  an 
amount  of  disease  and  death  was  directly  traced  to 
a  similar  circumstance,  that  what  was  there  called 
the  Indian  bungalow  plan  of  buUding,  had  to  be  aban- 
doned. Now,  the  houses  there  consist  of  several  stories ; 
the  ground  floor  being  occupied  only  as  offices  or  store 
rooms.  Even  in  India,  the  objections  to  the  original 
system  are  becoming  so  universally  recognised,  that 
wherever  new  buildings  are  about  to  be  erected,  it  is 
deemed  essential  that  a  basement  of  considerable 
thickness  separate  them  from  the  ground. 

Not  only  should  the  foundation  of  every  hospital 
'  be  laid  on  dry  ground,  but  it  should  be  covered  by 
concrete,  and  have  an  arched  basement,  so  as  to  admit 
of  free  circulation  of  air  underneath  the  ward  floors. 
The  best  authorities  consider  that  no  Indian  hospital 
should  be  erected  upon  a  solid  plinth;  either  the 
pUnth  should  be  thoroughly  flued,  or  the  building 
should  be  erected  upon  pillars. 

Undoubtedly,  of  the  two  descriptions  of  basement, 
that  having  large  open  arches  is  the  preferable  :  inas- 
much that  where  flues  exist,  small  animals,  reptiles 
and  insects  gain  admission,  ^e.  and  finally  block  the 
openmgs  up  with  decomposing  matter.  Large  wide 
arches  admit  of  the  admission  of  a  person  who  can 
clean  them  out  from  time  to  time. 

According  to  the  Commissioners,  the  sick  in  dry  loca- 
lities in  India,  should  be  not  less  than  4  or  5  feet  from 
the  gound ;  in  malarious  parts  of  the  country,  they 
should  always  be  placed  on  upper  floors. 

Verandahs.' — The  Eoyal  Commissioners  think  that 
it  should  be  an  invariable  rule  that  no  barracks  or 
hospitals  be  in  future  constructed  with  double 
verandahs.  Some  medical  and  other  officers  of  repu- 
tation have,  it  is  true,  expressed  a  difterent  opinion;  but 
the  Commissioners  are  distinctly  opposed  to  havinjj 
more  than  one  verandah  to  the  side  of  a  hospital :  and 
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with  few  exceptions,  British  army  medical  o£BicerB 
agree  with  them. 

Among  the  many  objections  to  double  yeiandahs, 
are  the  &^ts  that  me  circnlation  of  air  and  the  &ee 
admission  of  light  to  the  sick  are  alike  prevented : 
hence,  although  hospitals  in  India  that  are  thus  con- 
structed are  probably  cooler  than  those  with  single 
verandahs,  they  are  objectionable  as  regards  these 
important  points. 

In  them,  not  only  are  the  wards  extremely  cheerless 
and  dark,  and  the  lower  part  of  the  walls  constantly 
damp  during  the  mny  season;  but  the recorery  of  the 
sick  is  slow,  and  the  liability  to  being  attacked  in  hos- 
pital by  disease  great. 

Wards. — It  is  not  deemed  advisable  to  have  the 
wards  of  any  hospital  of  a  greater  breadth  than  30 
feet :  and  in  India,  the  Sanitary  Commission  for  Bengal 
has  expressed  an  opinion,  that  the  best  breadth  for 
those  about  to  be  erected  in  that  country,  is  26  feet. 

Space  per  patient. — The  Eoyal  Commission  has 
recorded  its  opinion  that  the  cubic  space  per  man  in 
the  wards  of  a  hospital  should  be  1,500  to  2,000  feet, 
and  the  superficial  120  to  130,  according  to  locality. 
Sick  who  have  undergone  operations,  should  have  not 
less  than  2,000  to  2,500  cubic  feet   of  air  each. 

It  must  be  borne  in  mind  that  the  general  size  of 
a  hospital  bed  is  3  feet  six  inches  wide,  six  feet  three 
inches  long :  and  that  the  head  is  usually  about  nine 
inches  removed  from  the  wall,  thus  occupying  a  super- 
ficial space  of  21  to  24  feet.  It  is  therefore  necessary 
in  calculating  space  to  have  at  least  80  feet  over  and 
above  this  amount. 

It  is  considered  that  wards  of  a  smaller  size  than 
those  for  20  patients  are  objectionable,  inasmuch  as 
they  are  with  difficulty  ventilated  by  natural  means ; 
and  that  the  best  size  for  wards  for  ensuring  the  con- 
ditions of  health  and  discipline,  is  from  20  to  30  sick. 
This  size  is  also  considered  best  for  the  purposes  of 
administration    by    many    authorities.      The  Boyal 
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Commission  however,  considers  that  a  ward  capable  of 
accommodating  20  to  24  sick,  is  the  most  convenient 
for  all  purposes. 

Wall  space. — In  India,  the  wall  space  per  patient 
should  not  be  less  than  eight  feet  under  any  circum- 
stances. The  Sanitary  Commission  for  Bengal  considers 
that  ten  feet  should  be  the  wall  space,  and  that  not 
more  than  one  bed  should  be  placed  against  each  pier. 

In  the  United  Kingdom  it  is  considered  that  there 
should  be  one  window  to  each  two  beds ;  each  window 
4  feet  8  inches  wide,  reaching  to  within  two  or  three 
feet  of  the  floor,  so  as  to  enable  the  patients  to  see 
out:  and  to  within  one  foot  of  the  ceiling.  The 
proper  proportions  for  a  ward  for  20  patients  are 
considered  to  be  a  length  of  80  feet,  breadth  of  25, 
and  height  of  16.  There  shoidd  be  18  feet  between 
the  feet  of  the  beds  on  one  side  of  the  ward,  and  of 
those  on  the  other.  There  should  be  16  running  feet 
allowed  to  each  pair  of  beds,  thus  giving  in  a  ward 
of  the  above  dimensions,  1,600  cubic  feet  to  each 
patient.  There  should  be  a  space  of  3  feet  between 
the  two  beds  forming  each  pair.  The  best  materials 
for  floors  are  oak,  fine  composition  or  tiles. 

Floors. — ^In  many  of  the  temporary  huts  in  India 
that  are  used  as  hospitals,  the  floors  consist  of  mud, 
and  it,  for  tike  sake  of  appearance,  is  daily  wetted  and 
smoothed  down ;  nor  was  it  lately  by  any  means  rare 
to  see  this  operation  performed  with  a  mixture  of 
cow  dung  and  clay.  Other  materials  used  as  floors 
of  hospitals  in  India,  are  bricks,  and  these  from 
imperfect  baking,  readily  crumble  into  powder ;  leaving 
excavations  which  collect  dirt  of  various  kinds,  and 
are  moreover  inconvenient  on  account  of  the  dust 
that  arises  from  them.  Flags  of  sandstone  are  used 
in  others. 

Light. — ^Light  is  essential  to  the  recovery  of  thq 
wounded  and.  sick.  The  evil  results  from  defects  in 
this  respect  are  well  known  to  all  professional  men ; 
it  is  expressly  stated  that  in  some  hospitals  at  St* 
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Petersburgh,  there  were  rooms  without  direct  light, 
and  that  the  sick  and  wounded  treated  in  these  yielded 
only  a  fourth  part  of  the  recoveries  when  compared 
with  patients  treated  in  light  rooms. 

With  reference  to  means  of  warming  the  wards  of 
a  hospital,  it  may  be  noted  that  in  India  the  diffictdty 
comes  to  be  how  to  keep  down  the  temperature  to 
what  is  a  proper  standard.  In  England  this  is  noted 
at  55®  i^.  to  60°  F.yB.  point  which  under  present  condi- 
tions cannot  in  the  former  country  be  obtained  within 
25*^  to  30"^,  in  the  most  favorable  circumstances  while 
the  hot  season  lasts ;  the  temperature  then  ranging 
from  90°  F.  to  100*^  F.  In  the  lower  parts  of  the 
country  the  temperature  here  noted  as  a  standard,  is 
below  the  natural  one  of  the  atmosphere  during  the 
cold  season.  In  the  more  northerly  portions  however, 
and  in  the  hills,  artificial  means  of  warming  are 
required  in  the  same  manner  as  they  are  at  home. 

Bedsteads  in  Hospitals. — ^It  may  at  first  sight 
seem  unnecessary  to  mention  that  sick  or  wounded 
should  be  provided  in  hospital  with  bedsteads.  It  is 
difficult  to  conceive  any  circumstances  even  during 
active  military  operations,  which  render  this  impracti- 
cable ;  for  in  the  event  of  litters  or  doolies  not  being 
sufficient  for  the  requirements  of  the  whole,  some 
contrivance  could  be  extemporise^ :  and  d^ng  a  siege, 
ample  time  is  aflforded  to  enable  the  responsible 
officers  to  procure  any  kind  of  bedstead  that  may  be 
deemed  necessary. 

The  fact  however,  that  so  recently  as  at  the  siege  of 
Lucknow,  many  wounded  who  were  accommodated  in 
a  general  hospital  established  in  a  large  and  commo- 
dious buildinsr  at  a  little  distance  from  that  city,  were 
unprovided  with  bedsteads  shows  that  the  remark  is 
not  wholly  superfluous.  These  men,  in  many  instances 
suffering  from  severe  compound  fractures  and  flesh 
wounds,  had  no  other  means  of  separation  between 
them  and  the  hard  floor  of  stucco,  than  a  thin  Indian- 
made  matrass  of  tow,  or  what  is  called  a  *'  resai" : 
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that  is,  two  layers  of  coarse  cotton  cloth,  with  cotton 
wadding  placed  between  them. 

The  sniFerings  of  men  so  situated  were  terrible- 
soldiers  implored  to  be  taken  to  their  own  regimental 
hospitals  :  and  yet,  at  a  distance  from  this  very  hospital 
of  less  than  a  mile,  were  several  score  of  bedsteads 
that  had  belonged  to  sepoys  from  whom  the  position 
had  been  wrested,  and  only  required  to  be  brought  to 
the  wards. 

These  facts  are  mentioned  to  show  what  might 
under  similar  circumstances  be  done  ;  for  it  is  almost 
impossible  to  conceive  the  great  agony  to  which  the 
men  on  this  occasion  were  put:  merely  perhaps  because 
there  was  no  special  **  department,"  whose  duty  it 
was  to  forage  about  and  procure  every  possible  means 
of  comfort  for  them. 

Hospital  bedding. — Hospital  bedding  may  how- 
ever, become  a  cause  of  insalubrity  of  hospitals.  A 
large  quantity  of  air  passes  into  the  pores  and  spaces  : 
organic  matter  and  water  are  largely  absorbed  by 
blankets,  woollen  coverlets  and  feathers ;  and,  in  a  less 
degree,  by  cotton,  linen,  and  straw.  It  therefore 
becomes  necessary,  that  great  care  be  bestowed  in  the 
selection  of  such  articles  as  are  not  likely  to  induce 
such  a  result :  as  for  example  when  an  army  is  on 
active  or  foreign  service,  and  the  medical  officer  so 
thrown  upon  his  own  resources,  that  he  is  glad  to 
avail  himself  of  such  articles  of  this  description,  as  he 
may  become  possessed  of  during  an  advance  through 
an  enemy's  country. 

Oppicers'  Hospitals. — One  of  the  great  desiderata 
even  in  the  United  Kingdom,  but  more  especially  in 
our  foreign  possessions,  including  India,  is  the  want 
at  individual  military  stations,  of  hospital  accommo-t 
dation  for  officers.  During  active  service,  an  institu* 
tion  of  this  nature  is  found  to  be  indispensable.  At 
some  places,  as  for  example  Hong-Kong,  sick  officers 
may,  under  certain  circumstances  be  ^ken  into  the 
hospital  intended  for  the   reception   of  soldiers.     At 
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Calcutta,  a  separate  establishment  for  the  purpose 
was  opened  during  the  mutmies,  and  still  in  a  manner 
exists ;  but  for  the  reception  of  officers  sick  with  their 
regiments  in  India,  there  is  absolutely  no  provision 
made. 

Sir  Geoi^e  Ballingall  states  that  more  than  40 
years  before  (he  was  writing  in  1852),  Sir  Arthur 
Broke  Faulkner  ably  advocated  the  formation  of  such 
institutions  after  the  disastrous  expedition  to  Wal- 
cheren.  In  the  present  Code  of  Begulations,  some 
allowance  is  made  for  them,  but  the  interests  of  the 
service  as  well  as  those  of  individuals  require  that 
hospitals  of  this  nature  be  established  at  each  station. 

As  Dr.  Millengen  observes,  in  large  towns  the 
inconvenience  arising  from  sick  and  wounded  officers 
being  scattered  in  different  and  distant  quarters  is 
incredible.  Another  serious  evil  also  attributed  to 
this  system,  is  the  dissipation  which  generally  prevails 
in  capitals  and  large  toMois,  proving  a  seducti<m  to 
young  officers,  retarding  their  recovery,  and  bringing 
on  relapses  or  other  diseases. 

Dr.  Millingen  is  in  favor  of  the  medical  office  in 
charge  of  the  officers'  hospitals,  living  among  hia 
patients.  This  would  he  says,  tend  to  produoe  a  reb^ 
tive  degree  of  friendship  between  them.  The  cor- 
rectness of  this  was  confirmed  at  Calcutta,  where« 
in  the  establishment  of  this  nature  the  various  medi- 
cal  officers  successively  in  charge,  viz, — Assistant 
Surgeons  Ligertwood — Longhurst  and  Carter  lived 
among  and  took  their  meals  with  their  patients :  and 
there  are  probably  many  readers  of  these  pages  who 
yet  entertain  a  grateful  sense  of  the  great  boon  this 
institution  was  to  them,  when,  sick  or  wounded: 
some  desperately  ill,  without  friends  in  Calcutta, 
and  in  many  instances  it  is  to  be  feared  without  much 
surplus  means — they  here  found  all  requirements  ready 
supplied,  instead  of  having  to  take  their  chance  in 
some    hotel,   as    otherwise  would    have    been    the 
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CHAPTER    XXVIII. 

HOSPITAL    DIETARY. 


Want  of  suitable  kitchens  and  cooks — Want  of  delf  dishes — 
Diets  how  supplied — Indian  scale — War  Office  scale — Beraarks 
on  these — On  diets  generally — Chemistrj  against  experience — 
Suggestions  r^arding  India — Remarks. 

It  may  be  well  to  observe  at  the  outset  of  the  pro- 
posed remarks  on  this  matter,  that  although  certain 
modifications  have  lately  been  made  in  the  diets  of 
sick  in  India,  no  improvement  has  been  made  in  the 
manner  of  cooking  these  ;  in  the  utensils  in  wjiich  they 
are  prepared^  or  in  those  in  which  they  are  served  up. 

Want  of  suitable  kitchens  and  cooks. — ^At  thiB 
moment,  tliere  is  not,  with  one  or  two  exceptions,  a 
cooking  range  in  any  regimental  hospital  in  the  pre- 
sidency of  Bengal.  The  cook-rooms,  as  a  rule  are 
close  ill- ventilated  apartments ;  the  fire-places  merely 
the  native  ''  chulas'  upon  the  ground ;  the  cooking 
utensils,  only  a  few  copper  vessels,  tinned  inside,  a 
frying-pan  and  gridiron.  No  arrangements  of  a 
suitable  nature  exist  for  preparing  such  articles  of 
delicacy  as  the  sick  soldier  requires.  There  is  for 
example  no  means  of  cooking  a  pudding,  except  the 
very  primitive  one  of  placing  the  pudding  dish  upon 
some  live  embers,  and  heaping  a  quantity  over  a  simi- 
lar vessel,  which  for  the  time  being  is  made  to  do  duty 
for  a  cover. 

The  cooks  are  untrained  for  their  special  work. 
But  this  is  not  all ;  they  obtain  as  a  rule,  less  pay  than 
the  same  class  of  servants  employed  for  the  barracks, 
because  while  the  former  only  receive  their  r^ular 
pay,  the  latter  receive  various  perquisites  from  the 
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men ;  indeed,  so  few  are  the  inducements  held  out 
under  existing  orders  for  good  cooks  to  continue  in 
hospital,  that  we  find  these  men  often  quitting  the 
service  as  soon  as  thej  hare  obtained  a  very  moderate 
knowledge  of  their  business :  and  as  was  personally 
seen  on  one  occasion  by  the  writer  of  this  chapter,  a 
man  who  was  a  ward  cooley  one  day,  was  the  follow- 
ing installed  as  cook,  vice  the  previous  functionary 
absconded. 

An  example  will  serve  to  give  an  idea  of  the  pro- 
ficiency of  hospital  cooks  such  as  are  provided  to  regi- 
ments in  India.  The  head  cook  of  a  regiment,  on  one 
occasion,  showed  the  author  the  process  of  preparing 
a  rice  pudding.  The  rice  having  been  boiled,  was 
placed  in  a  pudding  dish  and  well  pressed  down ; 
the  sugar  sprinkled  over  it.  Two  eggs  were  then 
broken  over  the  mass,  as  if  to  be  poached.  The  spices 
were  thep  sprinkled  over  all,  and  the  so  called  "  pud- 
ding" placed  as  already  described,  among  Uve  cinders 
to  be  baked. 

Want  of  nsL?  dishes. — ^As  an  experiment,  delf 
dishes  were  some  years  ago  sanctioned  to  a  few 
stationary  hospitals,  but  with  these  exceptions,  tin- 
pots  and  plates  still  constitute  the  furniture  of  this 
nature  allowed  in  regimental  hospitals;  so  that  a 
patient  may  have  to  partake  of  his  medicine,  tea,  wine, 
or  beer,  all  out  of  the  same  vessel, — ^and  it  a  coarse 
metal  one.  Soda-water  or  lemonade  when  ordered^ 
must  also  be  drunk  out  of  this  tin  cup. 

The  Diets  how  furnished. — In  India,  the  diets  of 
the  sick  are  provided  as  heretofore  by  the  Com- 
missariat department.  No  Purveyor's  department  as 
yet  exists  in  that  country.  The  medical  subordinate, 
called  a  steward,  keeps  the  accounts  and  superintends 
the  expenditure  of  stores  of  all  kinds,  dieting  among 
the  rest;  but  the  entire  responsibility  in  connection 
with  them  rests  with  the  medical  ofiicer,  whose  time 
and  attention  are  thus  to  a  very  important  extent 
withdrawn  from  his  professional  duties,  not  to  speak  of 
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the  risk  he  runs  of  having  deductions  made  from 
his  pay  on  account  of  errors  or  omissions  in  accounts, 
with  which  he  ought  in  reality  to  have  nothing  to  do. 

Indian  scale  op  Diets. — In  1862,  a  scale  of  diets 
for  sick  in  India  was  laid  down  experimentally,  and 
in  1865,  was  ordered  to  be  adopted  permanently  for 
hospitals  in  that  country.  This  scale  was  in  its  nature 
very  diflferent  from  that  laid  down  in  the  army  medi- 
cal regulations,  and  adopted  in  the  United  Kingdom 
as  well  as  in  the  colonies.  It  is  considered  desirable 
to  note  in  this  place  the  ingredients  of  the  different 
kinds  of  diet  according  to  each  of  these,  so  that  the 
reader  may  be  the  better  able  to  compare  them  with 
each  other. 

The  authority  nnder  which  the  Indian  scale  has 
been  adopted,  is  to  be  found  in  General  Orders  by  the 
Govemor-Greneral,  No.  13  of  1865,  page  7 ;  the  scale 
itself  is  as  follows ;  the  weights  of  each  article  being 
avoirdupois,  namely : — 

1. — Spoon. 


Sago  . . . 
Tea  ... 
Sugar   . . . 


2    oz.     Milk     . 
^  oz.     Bice  2   oz. 
2i^  oz.     Salt  2  drs 


;} 


6    oz. 

For  conjio 
water. 


2.— Tea. 


Bread  ... 
Tea 
Sugar    ... 


8    oz. 
f  oz. 
3    oz. 
Arrow-root 


•  •  • 


Milk     ..: 
Rice  2   oz. } 
Salt  2  drs. ) 
...     4  oz. 


...     9    oz. 
For  conjie 
water. 


3. — ^Beep  Tea. 


Bread 
Tea 

Sugar 


•  •  • 


.  •  •. 


•  •  • 


1  ft. 

i  oz. 
1-^  oz. 


Milk 
Beef 
Salt 


•  •  • 


6    oz. 

12    oz. 

6  drs. 


The  quantiij  of  meat  is  to  be  exclasive  of  bone,  when  bone  ia  taken 
with  the  meat,  one-fourth  more  in  weight  to  be  ellowed.        .  . 
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4. — ^Low  Milk. 


Arrow-root       .•.     3    oz. 
Milk     1^  pts. 

with  6  oz.  for  tea. 
Sugar   ..•         ..•     3    oz. 

including  f  oz.  for  tea. 
jLea       ••«         ••• 

Salt 


^  oz. 


•  •• 


Sago  may  be  used  in  lieu 
of  arrow-root,  in  the 
proportion  of  2  oz.  sago 
to  1  of  arrow-root. 

Chicken  ...     8    oz. 

Bread    ...         ...     4    oz. 

...     6  drs. 


5. — ^MlLK. 


-^  oz. 


Bread 12    oz.    Batter ^ 

Bice      3    oz.     Sugar 2^-  oz. 

including    1     oz.     for        including  f  oz.  for  tea. 

conjie  water.  Tea       -J  oz. 

Milk     2  pts.     Salt       2  drs. 

and  6  oz.  for  tea. 
Soojee  4  oz.  in  lieu  of  rice,  at  the  discretion  of  the 
medical  officer. 


6. — Chicken. 


Fowl    made  into  soup  or 


broiled 
Bread 
Tea 
Sugar 
Milk 
Butter 


».• 


• « • 


••• 


8  oz. 
12  oz. 
ioz. 
1-^  oz. 
6  oz. 
1    oz. 


Salt  ... 
Barley  ... 
Flour  ... 
Onions  ... 
Milk  ... 
Sugar   ... 

Eggs    - 


•  •  • 


.  • . 


••  • 


6  drs. 

^  oz. 

^  oz. 
1  oz. 
1  pt. 
1    oz. 

2     For 


costard  pudding  or  "  chickens  broiled."  The  same  as  abore,  with  the 
addition  of  butter  i  oz.,  and  the  omission  of  the  barley,  flour,  and 
onions. 


7. — Low  WITH  Pudding. 


Mutton  in  broth 

Bread 

Tea 

Sugar 

Milk 

Butter 

Onions 


•  *k 


a  «• 


8 

oz. 

12 

oz. 

i 

oz. 

H 

oz. 

6 

oz. 

i 

oz. 

1 

oz. 

.  a  • 


•  .  • 


i  oz. 

^  oz. 
6  drs. 


Barley  ... 

Flour    ... 

Salt 

Bioe      ...         ...     2    oz. 

Milk     fpt. 

Sugar I  02. 

Eggs  2  for  rice  pudding. 
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8. — Low. 


Mutton  in  broth     8    oz. 

Butter  ... 

...     1    oz. 

Bread 1     fl). 

Onions  . . . 

...     1    oz. 

Tea       ^  oz. 

Sugar l|  oz. 

Milk     ...         ...     6    oz. 

Barley 
Flour    ... 
Salt       ... 

^oz. 

1  oz. 

...     6  dra. 

9.— 

Half. 

Mutton...         ...  10    oz. 

Milk     ... 

...     6    oz. 

Bread 1     ft. 

Butter  ... 

...     1    oz. 

Potatoes           ...     8    oz. 

Onions  ... 

...     1    oz. 

Tea       i  oz. 

Sugar    ...          ...     1^  oz. 

Salt      ... 

Barley  ... 
Flour    . . . 
6  dra. 

•Joz. 
1  oz. 

Or  half  grilled  or  fried.    The  iiaiDe  as  ahove,  with  the  addition  of 
X  oz.  in  lien  of  barley »  fionr,  and  onions. 


10.— Fish. 


Fish  .. 
Bread  .. 
Potatoes 
Tea 


8    oz. 

1     ft. 

8    oz. 

■J  oz. 


Sugar  . . . 

Milk  ... 

Butter  ... 
Salt 


•  •• 


6  oz. 
2  oz. 
6  drs. 


The  quantity  of  fi«h  is  to  be  exoliuive  of  the  head  and  back  bone^ 
when  the  latter  is  taken,  i  oz.  more  in  weight  to  be  allowed. 


11.— Full. 


Meat  either  beef 

or  mutton    ...  12     oz. 

See  note  in  beef  tea. 

Bread  ...         ...     1     ft. 

Potatoes  ...  12    oz. 

Tea       ...         ...       -J  oz. 

Salt 


•  •• 


Sugar  . . . 
Milk  ... 
Butter  ... 
Onions  . . . 
Barley  ... 
Flour  . . . 
6  drs. 


1^  oz. 
6  oz. 
1  oz. 
1    oz, 

-Joz. 

\  oz. 


• .  • 


JV.  B. — In  this  diet,  the  meat  may  be  roasted,  fried,  or  grilled,  in 
place  of  being  boiled,  in  saoh  cases  the  diet  to  be  marked  "  full  raried,** 
and  butter  or  ghee,  i  oz.  to  be  allowed  in  lien  of  floor,  barley,  and 
oniona. 

1      A 
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War  Ofhcb  scalb  or  Disrs. — ^The  diet  scale 
according  to  the  War  Office  Medical  Begolations  is 
as  follows,  avoirdupois  weight  being  used  as  in  tiie 
preceding,  namely  :— 

1.— Tjsa. 


Bread 
Tea 


*  •• 


Bread 
Tea 
Sugar 
Milk 


•  •  • 


•  •• 


Bread  ... 
Tea  ... 
Sugar  ... 


Bread  ... 
Bice     ... 


Meat  ... 
Bread  ... 
Salt  ... 
Tea 

Sugar    ... 
Egg  1.- 
lemon,  &c. 


Fowl  ... 
Bread  ... 
Salt      ... 


••• 


8    oz.    Sugar  ... 
^  oz.     Mi£k     ... 

2. — Spoon. 


8    oz.  Also  arrow-root 

^  oz.  Sugar  ... 

l|  oz.  Or  oatmeal 

6    oz.  Milk    ... 


*•  • 


•  •  • 


3.— Bbep  Tea. 

12    oz.    Milk     ... 
•J  oz.     Beef     ... 
1^  oz.     Salt 

4. ^MlLK. 

14    oz.     Milk     ... 
2    oz.     Sugar   ^. 

5. — ^Low. 


•  •• 


8    oz. 

14    oz. 

i  oz. 

J  oz. 


•  •• 


oz. 


Milk  ... 
Butter... 
Bice 

Milk 
Sugar  ... 


•«  • 


H 

oz- 

6 

oz. 

2 

oz. 

1 

oz. 

4 

oz. 

8 

oz. 

6 

oz. 

8 

oz. 

i 

oz. 

3 

pts. 

1 

oz. 

6 

oz. 

1 

oz. 

2 

oz. 

f 

pt. 

i 

oz. 

-For    pudding    flavored    with  cinnamon^ 


•« . 


6. — Chicken. 

...     8    oz.     Tea 
...  18    oz.    Sugar  ... 
^  oz.    Milk    ... 
Butter 1     oz. 


^  oz. 
1^  oz. 
6    oz. 
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7.— Half. 

Meat    ... 

...     8    oz.    Tea      

^  oz. 

Bread  ... 
Potatoes 

...  16    oz.     Sugar  ... 
...     8    oz.     Milk    ... 

1^  oz. 
6    oz. 

Barley ... 
Salt      ... 

...     1^  oz.     Vegetables 

f  oz.     Butter 

Mour J  oz. 

8.— Fish. 

4  oz. 
1     oz. 

White  fish 

...     8    oz.    Tea      

i  oz. 

Bread  ... 
Potatoes 

...  18     oz.     Sugar 

...     8     oz.     Milk    ... 

1^   OZ. 

6    OZ. 

Salt      ... 

J  oz.     Butter... 
9. — Boast  half. 

2    OZ. 

Me^t    ... 

Boast  meat,  chop,  or  steak. 
...     8    oz.     Tea      

i  oz. 

Bread  ... 
Potatoes 

...  18     oz.     Sugar 

...     8     oz.     Milk    

l\  OS. 

6    oz. 

Salt      ... 

f  oz.     Vegetables 
Butter 1     oz. 

10. — ^Entire. 

4    oz. 

Meat    ... 

...  12    oz.     Tea      

i  oz. 

Bread  ... 

Potatoes 

...  16    oz.    Sugar 

...  16    oz.    Milk    

li  oz. 
6    oz. 

Barley... 
Salt      ... 

...     1^  oz.     Vegetables 

f  oz.     Butter 
riour J  oz. 

4  oz. 
1     oz. 

When  meat, — ^roasted,  baked,  or  stewed, — ^bread  18 
oz.  (being  2  oz.  extra),  in  lieu  of  barley  and  flour. 

To  be  marked  "  varied"  on  roll. 

Bemabks  on  these  Scales. — On  comparing  these 
two  scales  of  diet,  we  observe  that  in  no  respect  does 
the  scale  laid  down  by  Indian  Begulations  assimilate 
to  that  by  the  War  Office,  over  which  it  possesses  no 
apparent  advantage. 


(    404    ) 

In  either  case,  the  multiplicity  of  diets  is  considered 
to  render  the  use  of  many  extras  unnecessary ;  and 
hence,  the  use  of  articles  as  such,  is  restricted  to  malt 
liquors,  wines,  or  spirits  :  except  under  veiy  special 
circumstances,  which  must  he  detailed  in  the  book 
record  of  the  case  of  the  patient  receiving  them  :  and 
indeed,  whatever  articles  are  given  as  extras  have  to  be 
recorded  in  the  "  Case  Book." 

But  while  the  Indian  scale  possesses  as  already 
mentioned,  no  advantage  over  that  authorised  by  the 
War  Office,  there  are  several  respects  in  which  it 

E>ssesses  great  disadvantages  as  compared  to  the 
tter  :  the  following  are  some  of  these : — 

1 . — ^As  affecting  tiie  medical  officer,  the  list  of  diets 
is  so  extensive  ;  the  ingredients  and  quantities  con- 
taiiied  in  them  so  numerous  and  complicated  that  no 
medical  officer  having  upon  him  the  stress  of  work, 
which  constitutes  the  normal  condition  of  matters  in 
India,  can  carry  them  all  in  his  memory  :  consequently, 
he  cannot  make  more  than  a  distant  approximation  in 
the  diet  ordered  to  those  articles  which  according  to 
theory,  the  particular  patient  may  require. 

2. — As  the  preparation  of  so  many  different  diets 
demands  a  very  considerable  degree  of  proficiency  on 
the  part  of  the  cook,  and  as  under  present  circum- 
stances, this  proficiency  does  not  exist  among  the  class 
of  men  employed  as  such  in  our  regimental  hospitals, 
the  advantages  that  might  under  more  favorable 
circumstances  be  expected  to  accrue  from  multiplicity 
of  diets  are  impaired,  if  not  wholly  lost,  by  want  of 
knowledge  as  to  their  preparation. 

But  3. — It  is  with  reference  to  the  sick  themselves 
that  the  disadvantages  of  the  present  scale  of  hospital 
diet  is  principally  felt.  To  make  this  more  clear,  it  is 
to  be  remarked  that  this  scale,  extensive  although  it 
be,  does  not  pretend  to  meet  the  dietetic  requirements 
of  every  case  :  and  therefore,  in  order  to  obtain  for  a 
patient  any  one  article  for  which  he  may  have  a 
craving  or  desire^  it  becomes  necessary  that  the  other 
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articles  in  the  particular  diet  containing  it  be  more  or 
less  completely  wasted. 

On  Diets  oenerallt. — ^As  well  expressed  by  a 
medical  officer  who  has  reported  on  this  subject,  '^  it  is 
difficult  to  understand  why  a  man  on  chicken  diet 
should  be  allowed  only  custard  pudding,  although  he 
might  prefer  rice  pudding ;  or  why  a  man  on  chicken 
diet  with  pudding,  should  be  allowed  rice  pudding 
only,  although  custard  pudding  might  be  considered 
more  suitable  for  him." 

These  are  but  examples  of  disadvantages  connected 
with  the  scales  of  diet  now  in  use.  In  practice  how- 
ever, medical  officers  confine  the  diets  ordered  to  three 
or  four,  so  that  with  the  restrictions  now  enforced  in 
regard  to  extras,  sick  soldiers  virtually  obtain  less 
variety  in  their  diet  than  they  did  before  the  so-called 
improvements  were  introduced. 

Nor  must  it  be  forgotten  that  the  appetites  and 
desires  of  sick  men,  capricious  as  they  everywhere  are, 
are  especially  so  in  India :  and  tbat  an  article  which, 
as  an  item  of  ordinary  diet,  prescribed  nearly  thirty 
hours  before  the  patient  can  obtain  it,  often  gives  rise 
to  distaste  or  loathing  when  served  up  at  the  end  of 
that  time ;  whereas  it  would  have  been  relished  and 
enjoyed  by  him,  had  it  been  given  him  as  an  ordinary 
extra,  and  soon  after  the  passing  desire  for  it  may 
have  arisen. 

Chemistry  against  experience. — That  it  has  of 
late  become  the  custom  to  determine  supposed  capa- 
bilities of  imparting  nourishment  possessed  by  each 
particular  diet,  according  to  the  proportions  of  its 
chemical  constituents,  the  writer  is  well  aware :  he  is 
no  less  aware  however,  that  in  actual  practice  it  is  found 
that  chemistry  is  sadly  at  fault  when  we  trust  to  it 
alone,  if  indeed  we  ever  do  so,  to  decide  what  parti- 
cular ingredient  will  supply  nutriment  in  a  given 
case, — ^what  other  ingredient  will  fail  to  do  so. 

Thus,  to  borrow  a  sentence  from  the  Medical  Times 
and  Gazette  of  17th  June,  1865, — ''  it  is  not  carbon  or 
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nitrogen  which  the  animal  body  wants,  but  certain 
yet  unknown  and  complicated  compounds  of  these" — 
"  we  have  yet  to  learn  the  laws  through  which  a 
feeble  irritable  firame  with  stomach  to  match,  shall 
demand  variei^  amongst  things  which  are  all  alike 
to  the  mere  chemist ;  shall  reject  ordinary  and  whole- 
some  food,  and  shall  create,  as  it  were,  an  instinctive 
longing  for  what  is  popularly  thought  indiyesHble^ 
unwholesome,  and  noxious."  "  The  art  of  keeping 
feeble  people  alive,  is  the  art  of  suggesting  and  admin- 
istering under  the  guidance  of  instinct  and  experience, 
food  in  such  variety  as  to  supply  the  living  material 
with  what  it  wiU  take  to  itself  in  one  shape,  if  it  will 
not  in  another." 

In  these  few  lines  lies  what  seems  to  be  gist  of  the 
entire  subject  of  dieting  sick  men :  according  to  their 
teaching  we  should  administer  as  food,  not  such  sub- 
stances as  theory  would  lead  us  to  prescribe,  but  those 
for  which  the  patient  manifests  an  evident  desire,  or 
that  on  trial  are  found  best  to  suit  his  particular  con- 
dition and  constitution.  Thus  we  are  naturally  led 
to  suggest  as  mere  diet,  formularies  in  themselves  of 
the  simplest  possible  nature ;  but  if  we  desire  to 
minister  to  the  tastes  and  necessities  of  the  sick,  we 
must  have  the  means  of  prescribing  for  them  articles 
of  comfort,  nay,  perhaps  even  luxury  as  the  desire  for 
these  may  occur.  In  other  words  our  diets  should  be 
simple,  but  our  list  of  what  are  called  "  extras,"  liberal 
and  extensive  ;  it  being  understood  that  a  due  check 
be  maintained  upon  inexperienced  or  indiscreet 
medical  officers,  so  as  to  maintain  their  adminis- 
tration within  proper  bounds,  and  to  proper 
cases. 

Suggestions  regarding  India. — In  order  that  diets 
of  sick  in  India  may  be  put  upon  the  footing,  that 
the  necessities  of  our  troops  demand ;  the  following 
are  the  principal  points  that  must  undergo  improve- 
ment,— as  well  as  the  improvements  that  have  been 
suggested* 
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1. — ^Thot  kitchens  of  a  suitable  description  for 
hospital  purposes  be  erected,  and  that  they  be  pro- 
vided with  ail  necessary  appliances. 

2. — ^That  trained  Europeans  be  employed  as  cooks, 
the  natives  employed  in  the  kitchens  being  merely 
as  assistants  to  them.  The  particular  manner  of  sup- 
plying  the  former  will  form  the  subject  of  remark 
in  a  subsequent  chapter  of  this  volume. 

3. — ^That  all  hospitals  be  supplied  with  suitable 
earthen-ware  table  utensils.  This  might  be  done  as 
at  other  foreign  stations,  as  well  as  on  home  sendee, 
by  having  individual  hospitals  provided  with  these 
articles,— the  articles  being  left  there  under  the 
charge  of  a  responsible  officer  on  the  departure  of 
the  regiment  either  to  another  station  or  on 
service. 

4. — It  is  very  desirable  that,  with  advertence  to  the 
requirement  of  sick  soldiers,  medical  officers  be  per- 
mitted to  exercise  moie  discretion  in  ordering 
extras  then  they  have  at  present.  This  would  render 
even  the  long  list  of  diets  laid  down  in  War  Office 
Emulations  unnecessary,  as  a  rule:  but  inasmuch 
as  the  scale  that  has  been  specially  authorized  for 
India,  while  possessing  numerous  disadvantages,  has 
in  it  nothing  to  recommend  it  in  substitution  for  that 
in  use  throughout  the  rest  of  the  British  dominions, 
it  appears  desirable  that  it  be  assimilated  to  that  in 
use  in  the  army  generally,  and  the  orders  on  the 
™l^«=t  of.  «b«^e V 

5. — ^It  is  very  desirable  that  the  sick,  whether  in 
India  or  elsewhere,  have  dining  rooms  set  apart  for 
their  use ;  this  improvement  has  been  strongly  urged 
by  Commissions  as  well  as  by  individual  medical 
officers,  and  will  it  is  hoped,  be  adopted  in  all  hospitals 
hereafter  to  be  erected. 

The  increased  comfort  that  would  arise  from  men 
who  are  able  to  dine  at  table,  sitting  down  to  oife 
covered  with  a  neat  cloth,  and  nicely  arranged,  would 
be  very  great :  instead  of  what  they  experience  with 


(    408     ) 

the  present  slovenly,  untidy,  and  comfortless  plan  in 
force  in  India. 

There  can  be  no  difficulty  in  obtaining  in  every 
regiment  a  soldier  who  understands  cooking,  to  an 
extent  at  all  events  equal  to  the  knowledge  possessed 
by  tlie  natives  hitherto  employed ;  and  such  a  man 
would  willingly  take  the  situation  for  a  small  sum 
monthly,  added  to  the  privilege  so  much  envied  by 
a  soldier,  of  having  every  night  in  bed.  He  would 
speedily  learn  whatever  might  be  at  first  wanting : 
but  in  order  that  he  might  have  full  advantage,  it  is 
most  essential  that  the  apparatus  provided  in  cook- 
houses be  of  a  kind  and  scale,  such  as  that  an  Euro- 
pean can  make  use  of  them. 

Bemarks. — At  page  14G  of  tliis  volume,  some 
remarks  occur  on  the  present  subject,  and  to  these  the 
reader  is  referred.  Had  it  not  been  for  the  illness  of 
the  author  already  alluded  to,  the  entire  subject  of 
hospitals  and  of  hospital  diets,  would  have  been  dis- 
cussed in  two  consecutive  chapters ;  the  cause  which  led 
to  the  present  arrangement  being  known  however,  it 
is  hoped  that  allowance  will  be  made  accordingly. 

In  concluding  the  present  remarks,  it  is  well  to 
observe  that  whereas  in  India,  the  scale  of  diet  laid 
down  for  that  country  is  used  in  all  hospitals  and 
under  every  circumstance,  whether  of  peace  or  war, 
the  War  Office  Medical  Eegulations  provide  that  in 
regimental  field  hospitals  during  war,  and  in  the  event 
of  the  articles  named  on  the  diet  tables  not  being 
obtainable,  the  usual  ration  shall  be  drawn  from  the 
Commissariat,  and  cooked  according  to  the  manner  the 
medical  officer  thinks  best. 

Under  such  circumstances  however,  great  latitude 
is  in  effect  allowed  to  medical  officers,  whereas  in 
India,  no  similar  relaxation  of  rules  takes  place  under 
such  circumstances.  In  that  country  there  is  an 
cfficial  whose  designation  is  examiner  of  medical 
accounts.  A  very  important  part  of  his  duty  is  simply 
to  see  that  the  expenditure  of ''  extras"  is  kept  down 
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to  "  regulation"  quantity,  or  the  prescribing  medical 
officer  called  upon  to  pay  for  whatever  is  expended 
beyond  this  quantity ;  no  allowance  whatever  being 
made  on  account  of  the  nature  of  the  cases  of  patients, 
or  of  the  circumstances  under  which  they  are  placed. 
Suffice  it  that  a  certain  quantity  of  a  small  variety  of 
"  extras*'  is  permitted  by  regulation  to  be  expended 
monthly  for  a  certain  number  of  sick,  it  matters  not 
whether  these  "  sick"  suffer  from  the  most  trifling 
ailments,  or  from  the  most  severe :  whether  they 
are  comfortably  accommodated  in  their  re&dmental 
hospital  at  a  miHtaiy  station,  or  torn  by  caJou  shot 
on  ^e  field  of  battle :  under  all  circumstances,  numbers, 
not  the  nature  of  cases,  is  alone  considered. 

If  the  reader  turn  to  the  autobiography  of  Sir  James 
McGrigor,  he  will  there  perceive  that  a  similar 
system  to  that  above  mentioned  formerly  existed  in 
tiie  British  army.  So  long  ago  however,  as  1814, 
it  was  found  that  among  other  evils,  it  necessitated 
that  medical  officers  should  pay  undue  attention  to 
matters  involving  expenditure,  as  compared  to  those 
of  a  professional  nature :  and  that  as  a  consequence,  the 
sick  suffered  in  proportion.  Sir  James  wafi  not  long 
in  office  as  Director  General,  before  this  monstrous 
system  was  in  a  great  measure  swept  away :  and 
aJthough  in  India  it  still  is  enforced  towards  our 
troops  who  hold  that  country,  it  is  to  be  hoped  that 
the  time  is  not  far  distant,  when  a  similar  change  of 
system  as  regards  ''  extras"  to  sick  soldiers  to  that 
introduced  in  the  army  generally  more  than  half  a 
century  ago,  may  be  included  among  the  other 
measures  by  which  ere  long,  those  serving  in  this 
part  of  our  dominions  may  be  placed  upon  an  equally 
advantageous  footing  with  those  in  all  others  of  the 
British  empire. 


1      B 
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CHAPTER   XXIX. 

HOSPITAL  ATTENDAin:S  IN  INDIA. 


Prelimioary  remarks — Their  description — Personal  experience — 
Apathy  of  the  Indian — Trained  attendants^Improvements  how 
to  he  effected — Proposed  school  at  Calcutta — Consolidated  Hos- 
pitals. 

Preliminary  Eemarks. — Considering  how  much  has 
been  done  for  the  comfort  and  well-being  of  the  soldier 
in  India,  and  how  much  it  is  still  in  contemplation 
to  effect,  it  is  marvellous  that  improvements  directed 
towards  those  who  are  sick  have  certainly  not  kept 
pace  with  those  for  effectives. 

It  is  not  the  object  of  this  work  to  discuss  probable 
causes  towhich  existing  conditions  are  to  be  traced : 
the  objects  aimed  at  are  to  describe  these  conditions 
as  they  do  exist ;  to  suggest  to  the  army  medical  officer^ 
how  he  may  best  take  advantage  of  them,  and  effect 
improvements.  It  is  obvious  however,  that  in  order 
that  some  of  the  improvements  suggested  be  carried 
intoe  ffect,  customs  and  rules  now  in  force  must  first 
be  completely  abrogated ;  and  hence,  that  other  auihori- 
ties  than  medical  must  see  the  necessity  for  the 
changes  proposed. 

No  doubt,  it  is  at  all  times  difficult  to  demonstrate 
to  persons  immediately  concerned,  the  imperfections 
or  fallacy  of  systems  that  have  existed  for  more  than  a 
century  ;  and  hence,  perhaps  it  is,  that  in  several 
respects,  more  especially  as  regards  hospital  accom- 
modation, bedding,  cooking,  and  attendants,  our  troops 
are  at  this  moment  at  a  great  disadvantage  in  India, 
compared  to  what  they  are  in  any  other  portion  of 
our  empire,   whether  that  be  at  home  or  abroad. 
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If  therefore  tlie  reniacks  that  follow  have  ;the  e&ct 
of  drawing  attention  to  the  latter  circumstance,  with 
a  view  to  the  proper  remedy  being  applied,  the  object 
of  the  writer  will  be  attained. 

TpBiR  DEscEiPTioN. — "  As  to  the  attendants  on 
sick  soldiers  in  India/'  says  Miss  Nightingale,  "  they 
are  just  the  ,same  as  would  be  supplied  to  idle  healthy 
men."  "  In  serious  cases,  a  waiting  man  is  supplied 
from  the  battalion,  who  is  relieved  daily ;  that  is,  he 
goes  on  guard  for  24  hours  ;  as  in  the  guard-room,. so 
in  the  sick-room.  It  appears  that  mounting  guard  in 
the  sick-room,  is  disliked,  and  the  guard  sometimes 
neglects  his  patient." 

It  is  desirable  still  further  to  quote  from  the  same 
report,  as  the  statements  therein  contained,  illustrate 
in  a  terse  manner  the  disadvantages  under  which  the 
sick  soldier  in  India  labors,  as  compared  with  his 
comrades  throughout  our  other  dominions. 

Thus  then,  as  there  stated,  the  Hospital  sergeant 
is  for  discipline  ;  under  him  are  79  coolies  and 
bheesties  in  cold  weather,  240  in  hot.  Native 
attendants  are  in  some  sense  kind,  but  as  a  rule  very 
inattentive.  Where  there  is  any  pressure  of  sick, 
they  are  lazy  and  apathetic :  and  the  sick,  it  need 
hardly  be  said,  neglected,  and  averse  to  be  attended 
by  them. 

The  writer  of  the  present  remarks  would  beg  from 
his  personal  experience  in  India,  to  add  Ms  full 
concurrence  in  the  truthfulness  of  the  illustration 
.here  given.  He  would  go  further,  however,  and 
assert  that  no  more  melancholy  picture  can  be  seen 
than  that  presented  by  a  ward  of  an  Indian  regi- 
mental hospital  during  a  period  of  great  sickness. 

It  is  true  that  in  almost  every  regiment,  there  are 
one  or  two  steady  pld  soldiers  employed  as  hospital 
orderlies.  There  is  no  actual  authority  for  the 
nieasure,  ;but  the  advantages  of  it  commend  them- 
selves to  all  medical,  and  the  great  majority  of 
<?ommandiTig  officers.    The  men  so  employed  have, 
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in  almost  every  instaace.  an  aptitude  for  the  particular 
duties  reqoiired  of  them.  Thej  are  selected  as  being 
of  good  character.  They  usually  receive  a  trifle  from 
the  Canteen  fund  as  remuneration,  and  are  excused 
from  the  performance  of  miUteiy  duties,  save  tiiose 
that  are  indispensable. 

One  of  them  usually  takes  charge  of  the  sick  of  a 
wing  of  the  regiment.  He  looks  after  individual 
patients,  and  superintends  the  ward  coolies,  keeping 
the  latter  up  to  their  work,  as  far  as  that  is  possible. 

From  practice,  these  standing  orderlies,  as  they 
are  called,  acquire  a  tact  in  attending  sick  and  minis- 
tering  to  their  wants,  that  it  is  to  be  feared  they  do 
not  always  obtain  due  credit  for.  As  must  be  evident 
however,  even  in  those  regiments  in  which  their 
employment  is  tacitly  permitted,  they  can  do  no  more 
than  s^ive  a  very  g^eneral  attention  to  the  numbers 
of  men  imder  tiieir  charge ;  whUe  in  regiments  where 
they  are  not  employed,  the  condition  of  the  sick  is 
sad  indeed. 

The  number  of  ordinary  ward  coolies  employed  in 
the  wards,  depends  not  on  the  nature  or  degree  of 
severity  of  cases  to  be  treated,  but  upon  the  number 
of  patients  in  hospital.  Men  for  this  employment 
are  obtained,  by  requisition  or  "  indent,"  as  it  is 
called,  from  the  Commissariat  Department.  They 
are  selected  from  among  the  cooly  class,  have  no 
special  training  for  the  work  they  are  about  to  under- 
take, and  so  soon  as  the  numbers  of  sick  in  hospital 
diminish,  a  proportion  of  the  coolies  are  discharged. 
The  men  thrown  out  of  employment,  seek  for  what- 
ever occupation  may  happen  to  be  at  the  time  avail- 
able. They  become  tillers  of  the  ground,  or  carriers 
of  loads. 

By  such  men  therefore,  are  our  sick  soldiers  attended. 
Particular  patients  are'  provided  with  the  ser- 
vices of  a  waiting^  man,  as  described  before  the  Boval 
Commission.  tL  mLi  may  be  kind,  attentive,  Li 
humane ;.  for  these  sentiments  exist  among  soldiers 
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to  a  greater  extent,  than  some  writers  would  apparently 
wish  to  believe :  but  as  observed  before  the  Commission, 
something  more  than  kindness  is  required  in  order  to 
make  a  good  nurse.  It  may  readily  be  conceived 
therefore,  not  only  of  how  Uttle  use,  but  of  what 
absolute  injury  to  a  sick  man  is  the  presence  of  a 
rough  comrade,  destitute  of  tact  and  perhaps  destitute 
of  sympathy  or  natural  kindness. 

Personal  experience. — The  writer  has  in  his  ex- 
perience, seen  the  sick  in  a  large  and  crowded  hospital, 
nave  no  better  attendance  during  severe  illness,  than 
such  as  is  here  described.  He  has  seen  waiting  men 
neglect  their  charges,  and  be  found  in  a  distant  part 
of  the  building,  amusing  themselves  with  their  com- 
rades, while  the  man  over  whom  they  were  meant  to 
be,  was  writhing  with  pain, — ^unable  to  raise  his  voice 
sufficiently  to  make  known  his  wants,  or  having  done 
so,  been  unable  to  obtain  the  services  of  any  of  the 
so-called  attendants :  and  he  has  seen  a  man  so 
circumstanced,  give  himself  up  in  actual  despair, 
looking  upon  himself  as  uncared  for  and  lost. 

Apathy  of  the  Indian. — The  innate  apathy  of  a 
native  Indian  is  such,  that  whatever  be  the  sufferings 
he  may  witness,  the  desire  to  relieve  them  never  seems 
to  enter  into  his  conception.  Between  themselves 
this  apathy  and  indifference  to  suffering  exists  to  a 
degree  that  perfectly  astounds  an  European.  When 
however,  the  latter  is  the  sufferer,  it  attains  a  degree 
which  betokens  that  if  the  moral  sentiments  be 
present  at  all  in  the  native,  they  have  attained  merely 
the  faintest  glimmer  of  existence. 

But  the  native  attendants  are  not  only  apathetic, 
they  are  physically  weak.  They  are  thus  absolutely 
incapable  of  giving  sick  men  assistance  in  those  res- 
pects that  tend  most  to  comfort  during  illness.  They 
are  unable,  were  they  inclined,  to  raise  the  head  from 
an  uncomfortable  to  a  comfortable  position,  far  less  to 
raise  or  turn  the  patient ;  and  when  required  to  per- 
form some  of  the  most  important  duties  of  a  nurse. 
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caste  prejudices  forbid  them  to  miiiister  to  the 
requirements  of  the  sick.  Moreover,  there  is  no  min- 
cing  the  fact,  that  to  the  great  majority  of  English- 
men, the  cold  reptile-like  touch  of  a  native's  hand  is 
absolutely  repulsive. 

Such  is  the  state  of  matters  during  the  day ;  but 
at  night,  they  are  far  worse.  The  natives  are  then 
sound  asleep,  either  strewn  about  on  the  floor  of  the 
wards,  or  in  verandahs.  If  a  patient  be  strong 
enough  to  call  aloud,  the  cooly  whose  duty  it  is 
to  attend  him,  groans,  looks  up,  and  sleeps  again ; 
if  unable  to  call  aloud,  the  cooly  sleeps  on  till 
morning  gun-fire ;  nor  does  it  by  any  means  seldom 
happen  that  when  he  then  goes  to  his  patient  s  bed, 
he  finds  there  a  corpse. 

Now,  sad  as  this  picture  is,  it  absolutely  contains 
not  an  illustration,  except  what  the  writer  of  it  has 
actually  himself  beheld  in  India. 

On  trained  attendants. — The  Eoyal  Commission 
had  before  it,  sufficient  evidence  of  the  defects  in  the 
present  system  of  the  hospital  attendants  in  India, 
to  lead  to  its  27th  recominendation,  that  trained 
hospital  attendants  be  introduced  into  all  hospitals. 
What  has  now  been  stated  however,  will,  it  is  hoped, 
serve  to  indicate  the  absolute  and  pressing  necessity 
which  exists,  that  the  recommendation  thus  made  be 
carried  into  effect  without  avoidable  delay. 

It  therefore  becomes  necessary  that  a  few  remarks 
be  made,  upon  the  means  by  which  this  end  is  to  be 
attained:  and  in  so  doing,  an  expression  of  surprise 
may  be  permitted,  that  although  upwards  of  twelve 
years  ago,  a  corps  was  raised  principally-  with  the  view 
of  providing  trained  attendants  for  soldiers  in  all  other 
of  Her  Majesty's  dominions,  no  actual  step  has  up  to 
the  present  time  been  taken  to  extend  similar  advan- 
tages to  the  troops  in  India. 

The  army  hospital  corps  is  recruited  from  regi- 
ments of  the  line,  the  m^i  being  liable  to  be  remanded 
to  their  corps  in  the  event  of  misconduct.     While 
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they  continue  in  the  former  however,  they  perform 
no  military  duty  whatever :  they  are  to  all  intents 
and  purposes  hospital  servants. 

On  home  service,  and  in  temperate  climates,  no 
further  attendants  than  these  are  required  in  hospi- 
tals ;  the  appliances  of  the  hospitals  being  all  in  a 
complete  condition.  In  tropical  countries  however, 
natives  are  employed  to  perform  the  more  menial 
duties,  and  as  assistants  to  the  trained  attendants. 
Thus,  in  China,  it  was  found  necessary  to  employ 
one  orderly  for  every  eight  sick  in  hospital,  instead  of 
one  for  ten,  as  laid  down  by  regulations.  But  in 
addition  to  these,  such  number  of  natives  were 
employed  in  the  wards,  as  the  requirements  of  the 
sick  from  time  to  time  demanded. 

There  was  however,  this  diflference  between  the 
duties  of  the  coohes  employed  in  China  and  in  India, 
that  whereas  in  the  former,  the  necessities  of  the 
sick  were  attended  to  by  men  of  their  own  race 
more  or  less  trained  for  the  particular  purpose,  the 
coolies  merely  being  employed  in  very  subordinate 
offices, — ^there  is  in  the  latter,  little,  if  any  provi- 
sion made  for  supplying  sick  soldiers  witii  other 
attendance  than  such  as  we  have  just  seen,  the  ward 
coolies  affi)rd. 

Improvement  how  to  be  effected. — In  order  then, 
that  the  sick  in  that  country  may  obtain  the 
advantages  contemplated  by  the  Boyal  Commission, 
two  courses  are  open,  neither  of  which  presents  any 
special  difficulty  as  to  execution. 

The  jfirst  is,  that  trained  orderlies  of  the  army 
hospital  corps  be  sent  to  India  from  England,  in  the 
proportion  in  which  regiments  are  provided  with 
them  at  home :  with  one  man  in  addition  per  regiment 
to  supply  the  requirements  and  probable  casualties 
there.  That  regiments  embarking  for  India  bring 
iheir  trained  orderlies  with  them,  as  they  do  when 
embarking  for  any  other  foreign  station ;  and  that 
a  proportion  of  these,  be  laent  out  from  time  to 
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time  to  supply  the  places  of  casualties.  These  men, 
although  not  absolutely  belonging  to  regiments,  could 
readily  be  paid  by  regimental  paymasters,  or  by 
officers  commanding  depdts,  precisely  as  non-com- 
missioned officers  of  the  corps  of  annorers  now  are. 
They  would  be  under  regimental  discipline,  and 
surgeons  held  responsible,  as  elsewhere,  that  they  are 
kept  up  in  efficiency  in  accordance  with  instructiona 
published  on  the  subject  under  authority  of  the  War 
Office. 

The  second  plan  to  be  proposed  is,  that  a  corps  of 
the  description  alluded  to,  be  raised  for  service  in 
India  itself.  It  would  be  recruited  in  part  by  men 
who  are  'already  soldiers,  partly  by  men  of  known 
good  character,  who  might  desire,  and  be  found  fit  to 
enlist  into  it ;  the  one  proviso  in  regard  to  them 
being  that  they  shall  be  natives  of  England,  Ireland, 
or  Scotland. 

It  would,  as  a  matter  of  course  be  right  that  liberal 
terms  be  given  to  them;  that  every  inducement 
for  good  behaviour  and  faithful  service  be  held  out ; 
but  that  neglect  of  duty,  or  indifference  in  its  per- 
formance be  severely  punished. 

The  organization  of  the  corps  and  payment  of  the 
men  until  attached  to  regiments,  ought  to  be  in  the 
hands  of  an  officer  specially  selected  for  these  duties  : 
and  it  would  be  his  duty  to  see  that  records  of  the 
men's  services  be  kept  in  a  complete  state,  in  a  simi- 
lar manner  to  documents  of  the  same  kind,  of  soldiers. 

These  men  would  have  in  the  first  instance,  to  be 
regularly  trained  for  their  duties,  and  being  so,  would 
be  sent  to  regiments  throughout  the  country ;  medi- 
cal officers  being  held  responsible  that  they  be  regularly 
practised  in  their  particular  duties  while  serving 
under  them. 

Proposed  school  at  Calcutta. — With  regard  to 
the  original  training  of  these  men,  it  is  necessary  to 
observe,  that  it  is  taken  for  granted,  the  Government 
of  India  will  carry  out  the  proposal  which  has,  indeed. 
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been  so  far  sanctioned, — ^that  the  building  at  Calcutta 
hitherto  occupied  by  the  Law  Courts,  shall  be  given 
over  for  the  purpose  of  conversion  into  a  general 
military  hospital. 

This  measure  being  carried  into  effect,  there  appears 
no  good  reason  why  the  establishment  to  be  formed, 
should  not  serve  for  the  Presidency  of  Bengal,  if  not 
for  all  India,  some  of  the  purposes  that  Netley  does 
for  the  service  generally ;  one  of  the  respects  in  which 
it  does  so,  being  as  a  school,  where  men  shall  receive 
sufficient  training  to  render  them  fit  for  attending 
upon  our  sick  soldiers.  Not  only  orderlies,  but  all 
other  classes  of  hospital  attendants  would  there  be 
taught  their  respective  duties  ;  and  having  undergone 
their  course  of  probation,  would  be  draf^d  to  regi- 
ments requiring  their  services. 

Consolidated  Hospitals. — ^It  is  to  be  hoped  that 
at  stations  where  two  or  more  British  regiments  are 
quartered,  that  modification  of  the  general  hospital 
system,  known  as  consolidated  hospitals,  will  ere 
long  be  introduced.  By  it,  as  already  discussed  at 
length,  while  the  actual  discipline  and  administration 
of  the  sick  in  wards  occupied  by  men  of  each  parti- 
cular regiment  are  left  solely  to  that  regiment,  the 
administration  of  the  whole  is  under  one  head. 

Among  other  advantages  that  would  arise  from  the 
establishment  of  hospitals  according  to  this  plan,, 
would  be  tiie  readiness  with  which  orderUes  could 
undergo  training  for  their  duties ;  becoming  initiated 
into  the  routine  of  duty  required  when  troops  are 
massed  together.  Men  too,  could  be  readily  taken 
on  probation,  and  their  probable  efficiency  tested 
before  admitting  them  to  the  corps,  of  which  it  is 
proposed  that  they  shall  form  a  part. 
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CHAPTER  XXX. 

WATER 
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Beqnireinenti — Potable  water— Bain  water — Mr  in  water--* 
Imparitiea-— Hard  water — How  rendered  aoft — Intemallj — 
Extemallj  —Effects  of  impare  water — From  organic  matters — 
Wells  near  cesspols — From  inorganic  matters — As  a  deodorant 
— B^^^olated  allowances — Water  snpply — How  measured- 
Search  for — How  purified — Filtration — Other  measmrca  ■> 
Baising  water — Conduits — Troughs — Reserroirs  and  tanks — 
Loss  by  evaporation — Rules  r^arding  supply — Transformatioii 
of  organic  matte^-QuaUtative  examination. 

Bbqui&ement  >t  the  soldier. — ^Water  is  required 
by  the  soldier.    1.    For  internal  consumption,  as  in 
food  and  drink.  2.   For  external  use.  And  3.  For  pur- 
poses of  ablution.  Under  the  yaryin^  circuiostances  of 
^taiy  Ufe,  lie  may  not  only  b/ooDTthe  match,  whem 
epeciaj  arrangements  are  needed  to  procure  and  cany 
'With  him  this  necessary  of  life ;  but  he  ia  often  on 
board  ship,  where  he  mnst  be  restricted  to  a  Tery  small 
quantity  f  he  may  n^oreover  be  at  stations  on  shore, 
where  on  account  of  scarciigr  of  water,   a  regulated 
allowance  is  doled  out  wim  as  great  nicety  as  if  he 
were  at  sea.     He  niay  be  on  service  in  a  territory 
where  search  for  watar  has  to  be  made  in  order  to 
meet  his  wants,  or  he  may  be  besieged  in  a  fortress, 
where  the  rate  of  supply  must  be  strictly  measured, 
and  the  expenditure  most  carefully  registered. 
.   Potable    water. — The    first    essential   in  regard 
io  water,  is  that  it  be  sufficiently  pure  and  soft  to  be 
fit  for  use  in  drinking  and  cooking.     The  characters 
by  which  this  is  ascertained,  are  that  it  is  limpid,  and 
remains  so  on  the  addition  of  lime  water,  chloride 
of  barium,  nitric  acid,  olpalate  of  ammonia,  or  hydro- 
chloric acid.    The  degre#  of  softness  is  indicated  by 
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ihe  readiness  with  whieh  beans  or  peas  may  be  boiled 
in  it,  and  soap  dissolveif. 

Bain  wateb. — ^Abs^Jntely  pure  water  however^ 
were  it  attainable  on  a  large  scale, — ^and  it  is  not — 
conld  not  be  used.  Bain  water  is  not  absolutely  pure, 
and  when  first  collected  is  not  agreeable  to  the  palate, 
partly  no  doubt  from  being  deficient  in  saline  materials, 
and  partly  from  not  containing  the  proportion  of 
atmospheric  air  whieh  is  essential  to  its  '*  freshness/'  . 

Aia  IN  WATER. — The  normal  amount  of  air  i^ 
"water  is  about  2  cubic  inches  per  100.  To  maintain 
this,  the  water  must  be  in  moticm ;  henoe,  that  of  rivers 
is  better  serated  thdn  that  of  tanks :  and  what  has 
been  boiled  or  condensed  after  evaiporation  is  altogether 
deficient  in  this  respect.  Thus,  it  is  vapid  and  insipid,, 
and  requires  free  agitation  and  exposure  to  the  air 
before  it  cirii  be  used. 

Impurities. — It  is  generally  allowed  that  water 
containing  suspended  matters,  should  not  in  that  state 
be  issuad  to  troops,  and  that  the  presence  of  any  other 
free  gis  than  carbonic  acid  renders  it  unfit  for  issue  ; 
but  opinions  differ  in  regard  to  other  constituents 
and  their  proportions,  which  are  held  to  be  causes  of 
rejection,  except  as  r^ards  animal  matter ;  and  all 
authorities  agree  that  good  water  should  contain  no 
Appreciable  quantity  of  it. 

Some  assert  that  if  it  c(5ktain  no  more  than  one  or 
two  grains  per  gall(m  of  vegetable  matter,  it  may  be 
deemed  fit  for  use ;  others  would  even  allow  a  larger 
quantity  in  potable  water,  even  20  grains  per  gallon. 

So  in  regard  to  saline  matters,  the  statements  are 
various.  Some  authors  consider  that  water  should 
:Contain  no  more  than  2  or  3  grains  of  saline  matters 
which  are  themselves  not  injurious.  Others  think 
good  potable  water  may  contain  6  tp  2P  grains  of 
solids  per  gallon. 

Salts  per  gallon. — Certain  waters  which  contain 
tfar  above  either  of  these  quantities,  however  are  used 
^mthout  any  evil  results.  For  instance,  that  of  Trafalgar 
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square  contains  68  grains  of  saline  matter  per 
gallon,  of  which  25  grains  are  chloride  of  sodium,  and 
in  many  parts  of  India,  where  much  saline  impregna- 
tion of  the  soil  exists,  these  amounts  are  far  exceeded. 

Hard  watkr. — It  often  happens  that  water  which 
is  unfit  for  internal  is  perfectly  adapted  for  exter- 
nal use,  and  it  is  hy  no  means  rare  to  find  that  by  a 
simple  proceeding,  water  which  is  in  its  natural  stitte 
unfit  for  such  a  purpose,  is  rendered  perfectly  so.  Some 
of  these  processes  will  be  mentioned  Airther  on,  but 
here  it  is  convenient  to  allude  to  that  rendered  "  hard" 
by  the  presence  of  lime,  or  free  carbonic  acid. 

Water  of  this  nature  is  the  product  of  lime  stone 
formation,  new  red  sandstone,  oolites,  chalk,  and  some 
of  the  tertiary  rocks.  Its  characters  when  employed 
for  boiling,  or  with  soap,  are  the  reverse  of  those 
alluded  to  as  distinguishing  soft.  Soap  is  not  dissolved 
in  it,  because  the  alkali  of  it  unites  with  the  acid  from 
the  salt  of  lime, — ^the  earth  itself  being  suspended  as 
flakes  or  curdy  masses. 

Bendering  hard  water  soft. — The  means  used 
to  obtain  softness  in  such  a  water,  are  boiling.  Clerk  a 
process,  and  soda.  By  boiling,  the  carbonic  acid  from 
the  lime  is  dissipated,  and  the  Ume  precipitated. 
The  process  known  as  Cleric  %^  consists  of  adding  to 
the  water  an  amount  of  solution  of  lime,  sufficient  to 
form  carbonate  of  lime  with  the  free  carbonic  acid : 
the  carbonate  of  lime  so  formed,  is  precipitated. 
By  the  addition  of  soda,  the  lime  salts  are  got  rid 
of,  the  carbonate  of  the  alkali  becomes  a  bi-carbonate. 
If  the  water  be  "  hard'*  from  the  presence  of  sul- 
phates or  of  carbonates,  it  is  in  that  state  not  only 
unfit  for  internal  use,  but  for  external  surgical  use 
iilso,  such  for  example,  as  dressing  ulcers. 

For  internal  use. — The  precise  quantity  of  water 
required  for  internal  use  necessarily  varies  according 
to  the  circumstances  in  which  a  man  may  be  placed ; 
it  varies  also  according  to  natural  constitution,  some 
persons  requiring  more  than  others.    During  exertion. 
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more  is  needed  than  in  rest ;  in  hot,  more  than  in  cold 
weather ;  and  in  dry  states  of  the  atmosphere  than  in 
moist.  For  purposes  of  comparison  however,  it  is 
roughly  estimated  that  under  ordinary  circumstances, 
a  man  requires  daily  a  quantity  internally,  not  less 
than  equal  to  six-tenths  of  an  ounce  per  pound  weight 
of  his  body :  of  this,  about  20  ounces  are  taken  in 
with  the  solid  articles  of  his  food;  about  80  with 
fluids. 

Water  exteenallt. — ^Water  externally  has  other 
effects  than  merely  serving  the  purposes  of  ablution ; 
it  renders  the  surface  that  has  been  parched  by  exposure 
to  heat  or  dust,  flexible :  it  communicates  oxygen  to 
the  blood  in  the  capillaries,  and  thus  serves  one  of 
the  purposes  of  respiration :  it  moderates  intense  thirst 
by  the  simple  operation  ofendosmose,  and  under 
certain  circumstances  it  acts  as  a  powerful  nervous 
tonic  or  excitant. 

Under  other  conditions  however,  and  always 
by  long  continued  application,  it  acts  as  a  powerful 
depressant.  In  such  circumstances,  the  pulse  may  be 
reduced  50  beats  per  minute,  as  for  example,  by  a  douche 
bath  at  the  rate  of  30  to  40  gallons  per  minute,  and  a 
temperature  64®  to  68®  P.  A  shower  bath  of  8  gallons 
per  minute  at  47®  F.,  reduces  the  volume  of  the  pulse, 
but  does  not  affect  its  frequency :  at  74®  F.  to  100®  P., 
no  perceptible  effect  is  produced. 

In  certain  conditions  of  health,  the  use  of  a  shower 
bath  cannot  be  borne,  as  for  instance,  in  some  states  of 
alcoholismus ;  in  persons  who  have  recently  recovered 
from  severe  fevers;  in  those  liable  to  attacks  of 
intermittents,  or  who  labor  under  internal  diseases.  It 
has  often  been  stated  that  in  the  West  Indies,  con- 
firmed drunkards  cannot  bear  the  douche.  In  the 
East  Indies,  old  soldiers  of  long  service  in  the 
country,  not  infrequently  suffer  from  attacks  of 
fever,  or  have  paroxysms  of  shivering  after  using  the 
plunge  bath  or  a  shower  bath ;  hence,  medical  officers 
find  it  necessary  to  exercise  some  discrimination  as  to 
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the  general  applicability  in  a  Foment,  of  prescribed 
bathmg  parades. 

Even  in  the  United  Ejm^dom,  there  are  persons  who 
absolutely  suffer  in  heaUli  from  the  use  of  a  bath  o£ 
cold  water.  These  require  that  the  water  used  shall 
be  warm,  and  that  they  do  no  more  than  sponge  them- 
selves with  it ;  similar  peculiarities  exist  among  sol- 
diers, and  the  medical  officer  will  do  well  to  bear  them 
in  mind.  Such  cases  however,  are  the  rare  exceptions. 
As  a  rule,  not  only  is  the  bath  indispensible  to 
personal  comfort,  but  it  is  so  to  health.  If,  said  Dr. 
Bush,  soldiers  grew  as  speedily  and  spontaneously  as 
blades  of  grass,  the  want  of  personal  cleanliness  would 
reduce  them  in  two  or  three  campaigns  to  a  handful  of 
men.  The  cold  bath  was  part  of  the  discipline  of  the 
Boman  soldiers,  and  contributed  much  to  preserve 
their  health. 

Effects  peoducbd  by  impubk  water. — Impure 
water  used  for  any  considerable  length  of  time,  pro- 
duces various  diseases,  the  nature  of  which  depends 
upon  the  character  of  the  impurity :  whether  however, 
it  exists  suspended  or  dissolved  in  the  water;  is  gaseous, 
organic,  or  mineral  in  its  nature,  certain  distinct  trains 
•of  symptoms  follow  the  use  of  water  thus  impregnated. 

F&OM  ORGANIC  MATTERS. — Organic  matters, — ^and  of 
these,  matters  of  animal  origin  unquestionably 
produce  the  most  serious  and  fatal  diseases;  for 
instance : — 

Cholera. — Cholera  as  is  now  well  known,  spreads 
rapidly  by  contamination  of  water  by  foul  matter. 
Dr.  Budd  has  pointed  out  that  in  this  manner  the 
discharges  from  cholera  patients  may  become  sources 
of  great  danger ;  and  hence,  the  Cholera  Commision  in 
India,  and  the  various  Sanitary  Commissions,  strongly 
urge  the  necessity  of  carefully  burying  all  such,  so  as 
to  avoid  the  risk  of  their  becoming  mixed  with  the 
drinking  water. 

Of  this,  we  have  frequent  demonstration  in  India, 
in  the  occurrence  of  thd  disease  in  persons  or  com- 
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munities  who  make  use  of  water  of  streams  or  tanlu 
tiiiat  have  been  rendered  impure  bjr  tibe  filthy  habits 
of  the  natives.  Dr.  Stewart  Clark  is  of  opinion  how- 
ever, ihat  the  extent  to  which  this  occurs  has  been 
exaggerated :  but  that  much  of  this  form  of  disease  is 
thus  propagated  in  India>  has  been  clearly  shown  to  be 
tiie  case  by  Drs.  Chevers,  Macpherson,  and  other  well 
known  medical  writers  in  that  country. 

Miss  Nightingale  in  alluding  to  the  absence  under 
iSertain  circumstances  of  physical  characters  to  dis- 
tinguish impure  water,  remarks  that  water  drawn 
from  wells  supplied  by  filtration  through  old  grave- 
yards, is  often  clear,  bright,  and  sparkling,  from  being, 
chained  with  carbonic  acid  derived  from  human* 
remains  in  the  soil :  and  she  mentions  the  well  known 
fact  that  during  epidemics  of  cholera,  water  from  such 
a  source  is  poisonous; 

We  have  elsewhere  in  this  volume  given  a  few 
striking  instances  of  similar  results ;  in  some  of  which 
the  specific  effects  manifested  themselves  in  an 
extremely  short  time  afber  the  poisonous  water  had 
been  imbibed.  In  India,  the  traveller  inland  may  see 
Bear  almost  every  village  inhabited  by  Mahomedans, 
the  grave-yard  in  whidi  for  generations  their  dead 
have  been  interred.  In  one  comer  of  this  cemetery, 
will  be  found  almost  invariably  a  well,  from  which  the 
villagers  and  casual  travellers  draw  water  for  drinking : 
now  it  is  impossible  that  water  from  such  a  source 
can  be  otherwise  than  poisonous,  from  being  tainted 
with  the  products  of  decomposition :  and  thus,  we  may 
reasonably  presume,  is  cholera  at  times  produced  and 
disseminated. 

FsvBRs. — ^Fevers-  of  a  iyphoid  nature  also  may  owe 
their  origin  to  water  containing  animal  matter: 
dysentery  aaxd  diarrhcda  are  similarly  produced,  whether 
the  organic  matter  be  simply  suspended  in  the  water, 
or  having  decomposed,  has  given  rise  to  poisonous 
gases.  The  two  latter  diseases  spread  rapidly  by  means 
of  evacuations  of  patients  suffering  from  them  getting 
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duiseminated  by  water.  Fevers  of  intermittent  and 
remittent  types  are  produced  by  water,  which  contains 
vegetable  matters ;  hence,  troops  marching  through 
or  near  jungly  districts,  should  not  use  water  unless 
filtered,  and  for  this  purpose  should  be  provided  under 
such  circumstances  with  patent  filters. 

Boils. — ^Boils  and  acne  occur  from  the  use  of  water 
contaminated  by  organic  matter :  and  there  is  every 
reason  to  believe  that  the  use,  as  drink  of  such,  predis- 
poses the  person  to  a  number  of  zymotic  diseases,  should 
other  circumstances  combinetolightthem  into  existence. 

Parasitic  diseases. — In  addition  to  the  above- 
named  diseases,  which  more  or  less  directly  owe  their 
origin  to  organic  matter  in  a  dead  condition,  there  are- 
some  of  a  parasitic  nature,  that  are  directly  introduced 
into  the  system  by  means  of  water :  of  these  the  best 
known  are  lumbrici,  filiaria,  and  the  dothrtocepialus^ 
latua ;  until  recently,  it  was  believed  that  tc&nia  was 
also  propogated  in  this  manner,  but  late  investigations- 
would  seem  to  indicate  that  it  must  be  received  into 
the  system  as  the  cysticercus  of  meat. 

Leeches. — ^Much  personal  inconvenience,  and  even 
actual  danger  is  at  times  incurred  by  the  introduction- 
into  the  nostrils,  fauces  or  oesophagus  of  small 
leeches  by  persons  drinking  carelessly  in  districts  or 
countries  where  these  anneHdes  abound. 

Wells  near  cesspools,  &c. — There  at  times  occur 
circumstances  in  connection  with  the  propriety  or  other- 
wise of  drawing  water  for  the  use  of  soldiers  from' 
wells  in  the  vicinity  of  sources  of  organic  contami- 
nation, that  naturally  lead  us  to  consider  at  what 
distance  from  a  place  of  this  description,  as  for 
example  a  cesspool,  a  well  may  be  looked  upon  as 
beyond  the  risk  of  being  thus  rendered  noxious.  It 
is  usual  to  consider  that  at  and  beyond  a  hundred 
yards  from  a  cesspool,  water  is  innocuous ;  much  will 
doubtiess  depend  upon  the  degree  of  porosity  of  the 
soil,  but  perhaps,  as  a  general  rule,  this  distance  may 
be  considered  as  that  beyond  which  risk  ceases. 
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Inorganic  mattirs. — ^Various  diseases  owe  iheir 
OGCorrence  more  or  less  directly  to  the  ^presence  in 
water  of  inorganic  matter,  tims : — 

Dyspkpsia. — ^Dyspepsia '  is  occasioned  sooner  or 
later  by  the  use  of  water  containing  sulphate  of  Ume» 
chloride  of  lime,  and  mi^nesian  salts. 

Printing  matrrials. — Poisoning  from  the  nse  of 
water  tainted  with  the  materials  of  printing,  sxich  as 
lead/  arsenic,  &c.,  is  at  times  observed  in  the  civil  resi- 
dents of  towns :  but  there  is  no  reason  why  this 
should  happen  among  troops.  The  supply  for  bar- 
racks and  military  hospitals  need  never  .be  exposed 
to  the  risk  of  being  thus  contaminated. 

Lead  poisoning. — Paralysis  from  lead  iowever,/ is 
by  no  means  very  rare;  and  colic  from  the  same 
impregnation  has  happened  among  a  body  of  soldiers 
to  a  great  and  alarnaing  extent,  as  at  Newera  EJJia 
in  Geylon  a  few  years  ago. 

The  quantity  of  lead  in  water  necessary  to  produce 
evil  effects  is  variously  stated ;  thus,  an  Anierican 
author  considers  that  one<-himdredth  part  of  a  grain 
per  gallon  will  poison ;  others  give  ^^  j|,^>  and  ^^th 
of  a  «grain  respectively  as  the  quantity  required. 

Sheffield  ^  w^ter  which  contained  ^a>  to  ^^«  of  a 
grain  per  gallon,  caused  much  poisoning,  and  in 
Manchester,  ^  to  y^  of  a  grain  per  gallon  affected 
38  per  cent,  of  those  who  used  it. 

From  lime.— ^-Several  diseases  are  believed  to  owe 
their  origin  more  or  less  directly  to  the  eontinued 
use  of  Calcareous  water ;  the  principal  of  these  being 
exostosis,  phosphatic  calculi,  and  goitre. 

From  salts. — ^In  several  parts  of  India,  as  for 
instance^  at  Mooltan,  in  Scinde  generally :  at  Delhi, 
Agra,  and  Lahore^  the  presence  of  alkaline  salts  in 
the  water,  super-added  to  the  dearth  of  cruciferous 
vegetables  during  a  considerable  part  of  the  year,  is 
looked  upon  as.  a  powerfdl  exciting  cause  of  the 
scorbutic  diathesis  so  ooitimon  amotig  our  troops 
there.     So  at  Aden,  the  want  of  fresh  iiirater,  and  the 
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brackish  nature  of  what  has  to  he  used,  oombine  to 
bring  about  a  similar  condition  of  body  among  the 
troops  who  garrison  that  fortress. 

Deodorizing  powsb  of  watbr. — That  water  exerts 
a  powerful  influence  as  a  deodorant,  is  demonstrated 
by  the  enormous  quantities  of  sewage  and  other  o£fen- 
sive  materials  that  are  in  the  instances  of  large  towns 
thus  more  or  less  completely  rendered  innocuous  to 
the  smell.  Many  persons  eyen  in  our  own  country, 
looking  upon  it  as  the  universal  cleanser,  as  well  as 
solvent,  forget  that  although  water  into  which  such 
substances  have  been  admitted,  is  not  to  be  distin* 
guished  from  that  which  has  continued  pure,  it  has 
nevertheless  been  rendered  poisonous  by  the  inter- 
mixture. This  circumstance  has  been  casually  men- 
tioned in  a  preceding  paragraph ;  but  is  of  sufficient 
importance  to  be  specially  noted  as  it  now  is. 

Begulatbd  allowance  in  United  Kingdom. — 
The  quantity  of  water  allowed  for  use,  is  in  the 
United  Kingdom,  about  7  gallons  per  head  per  day  ; 
and  this  includes  the  requirement  for  washing  pur- 
poses, as  well  as  for  consumption.  For  cleansing 
alone,  about  4  gallons  a  day  are  allowed,  but  to  have 
this  done  effectually,  sixteen  gallons  at  least  would 
be  required :  and  for  washing,  about  a  gallon  more  is 
needed.  For  cleansing  sewers,  it  is  calculated  thdt 
about  25  gallons  per  man  are  required :  and  for  flushing 
the  drains  connected  with  a  house,  it  is  calculated  that 
there  should  be  at  the  rate  of  seven  cubic  feet  of 
water,  that  is,  43*671  gallons  per  day  for  each  inmate. 

In  hot  countries. — In  hot  countries,  a  much  larger 
quantity  of  water  for  daily  use  is  of  course  required 
than  there  is  at  home ;  thus,  in  the  scheme  under 
contemplation,  when  these  notes  are  being  written,  for 
supplying  Calcutta  with  water,  the  calculation  is  made 
to  allow  at  the  rate  of  30  gallons  per  day  for  all  pur- 
poses to  each  European  resident,  and  1 5  to  each  native. 

For  the  purposes  of  bathing,  an  average  quantity 
of  six  to  eight  gallons  is  allowed,  but  this  is  too 
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small ;  a  common  bath  ought  by  rights  to  have  60 
to  70  gallons. 

In  hospitals. — ^In  hospitals,  according  to  the 
Sanitary  Commission,  the  allowance  of  water  per  head 
per  day  should  be  25  gallons,  including  sick  and 
attendimts.  Dr.  Parkes  however,  is  of  opinion,  that 
this  is  much  too  small:  according  to  him,  the 
allowance  should  be  40  gallons. 

Ubinals. — ^For  urinaLs  consisting  of  a  basin 
and  stand,  such  as  are  described  by  the  Sanitary 
Commission,  the  quantity  required  is  about  20  gallons 
each  per  night. 

At  sea. — During  sea  voyages,  the  quantity  allowed 
for  all  purposes,  is  sis  pints  per  man  while  out  of  the 
tropics: — ^in  the  tropics,  eight  pints  are  allowed. 
For  each  horse  embarked,  the  allowance  is  six  gallons 
per  day ;  further  remarks  hpwever,  on  this  part  of  the 
genersd  subject  of  hygiene  will  be  found  in  the 
chapter  specially  devoted  to  ships. 

During  siboes. — ^It  may  become  necessary  during 
a  siege  to  consider  the  sufficiency  of  the  water  supply. 
Under  such  circumstances,  a  man  is  deemed  to 
require  per  day  a  minimum  of  2  gallons.  A  horse 
requires  for  use  8  gallons,  and  for  cleaning  8  gallons 
more»»16  ;  a  cow  or  bullock  5  to  8  gallons ;  a  sheep 
-I  to  1  gallon ;  and  a  pig  a  somewhat  smaller 
quantity. 

At  some  of  our  foreign  stations,  the  means  of  pre- 
serving water  are  so  imperfect ;  at  others,  the  amount 
of  rainfall  so  scanty,  that  troops  are  restricted  to 
an  allowance  of  fresh  water,  with  as  much  care,  as  if 
they  were  on  board  ship,  thus  : — 

Cape  Coast  Castle. — At  Cape  Coast  Castle  for 
example,  where  water  has  to  be  carefiilly  stored,  the 
allowance  is  one  gallon  per  day  for  waslung,  cooking, 
and  drinking.  Sometimes  this  is  reduced  to  one  quart, 
as  became  necessary  to  be  done  in  1863.  Sea  water 
is  used  for  bathing;  the  body  being  afterwards 
sponged  with  fresh  water.     At  some  of  the  stations 
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on  that  part  of  the  coast  of  Africa,  water  is  eren 
more  scarce :  thus,  at  Winnebah,  so  great  is  the 
difficulty  in  obtaining  a  supply,  that  we  are  informed 
by^Staff  Assistant  Surgeon  W.  A.  Gardiner,  in  his 
^port,  published  in  l£ie  Departmental  Blue  Book  for 
1863,  that  the  water  required  for  ten  men,  had  to  be 
obtained  at  an  expense  of  £3  per  month. 

Aden. — ^At  Aden  three  gidlons  of  fresh  water  are 
allowed  per  man  per  day ;  but  xa  times  of  scarcity, 
tl^  is  reduced  to  two  ^lons.  Two  more  gallons  of 
brackish  water  are  given.  The  introduction  of  a 
distilling  apparatus  to  this  station  however,  wiU  doubt- 
less, enable  tibie  troops  to  obtain  a  more  liberal  supply. 

Water  supply. — The  following  points  should  obtain 
eisp^ial  attention  in  regard  to  the  supply  of  water  to 
troops,  namely  : — 1.  Its  source.  2.  The  means,  of 
filtering  or  otherwise  purifying  it.  3..  Its  conveyance. 
4.  Its  stowage. 

Eainfall. — ^At  many  foreign  stations,  the  periodic£j 
rainfall  is  the  only  source  of  water  supply.  It  has 
thjan  to  be  cpUected,  either  upon  gathering  grounds, 
or  upon  the  roofs  of  buildings.  La  s^ch  a  case,  th^ 
following  rules  by  Dr.  Parkep  for  ascertaiiiu^  the 
quantity  and  permanence  of  supply  n^ay  be  useful. 
Haying  ascertained  the  average  rs^nfaJl  for  many 
years,,  note  the  minimum :  then  find  the  area  of  the 
receiving  surface,  as  for  example,  a  roof.  The  square 
f^t  X  144=^square  i]?Lches,  which  x  by  rainfall=sthe 
amount  of  rain  for  a  given  time,  and  of  the  giyejOL 
sur&ce  in  cubic  inches :  theuir-the  cubic .  inchi^s 
by  277*274  ;  the. number  of  cubic  inches  in  a  gaUom 
=£  number  of  gallons  which  are  to  be  calculated  in  order 
to  ascertain  th^ir  sufficiency  for  a  particular  number 
of  men. 

The  other  most  frequent  sources  of  supply  are  riverp, 
well^,  and  springs. 

In  United  Kingdom.— rln  the  United  Kingdom,  th^ 
bp^rack  supply  is  generally^  if  i^dee^  not  always  a 
part  of  tb|^  general  supply  for  th/e  to:wn*.  ^  f^rte  and 
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redoujbts  however,  it  is  necessary  that  there  should  be 
t^e  means  of  supply  altogether  indepeudent  of  external 
resources,  and  so  wells  more  or  less  deep  are  excavated. 

lif  India.— Iiji  India,  the  sources  of  supply  are 
various  :  thus,  in  Lower  Bengal,  there  are  the  rivers, 
filthy  and  contaminated  as  they  are :  tanks,  only  a  lit- 
tle less  contaminated,  and  wells  which  are  for  the  most 
part  good.  In  the  North- West  and  Central  Provinces 
of  that  continent,  there  are  wells,  the  water  of  which 
is  in  many  instances  much  impregnatod  with  salts : 
and  in  the  hills,  there  are  springs  and  mountain 
streams.. 

To  MEASURE  A  STREAM  OR  SPRING. — Circumstauces 
m^y  occur  during  a  campaign  in  an  imperfectly  known 
country,  where  it  may  be  necessary  to  consider  the 
aji^o^nt  oj^  water  in  a  particular  stream  or  spring,  in 
vi^w  to  asqeiitain  how  far  it  is  adequate  to  meet  the 
wants  of  the  troops.  In  such  a  case  proceed  as 
f<;>llows.  Select  a  3pot  where  the  stream  is  straightest^ 
and  the  banks  even ;  mark  two  points  in  the  river ; 
get  the  mean  depth  between  these ;  float  down  alight 
object,  from  one  point  to  the  other,  and  note  the 
velocity  of  the  sujrface  thus  indicated.  Four-fifths  of 
it  is  generally  the  mean  velocity  of  the  stream.  Then 
multiply  the  length,  breadth,  and  depth,  the  result 
represents  the  yield  in  a  specified  time.  If  a  small 
spring,  the  shortest  way  is  to  receive  the  water  in  a 
vessel^  and  then  measure  the  quantity  given  in  a  cer- 
tain time. 

Search  por  water. — It  may  so  happen  that  the 
army  medical  officer  may  find  a  few  brief  rules  useful 
as  a  guide  in  regard  to  the  steps  to  be  taken  by  him 
ixx  s^urching  for  water,  thus : — 

1,  If  on  a  plain  near  the .  sea,  and  hills  not  far 
distant,  water  may  be  found  near  the  shore  at  no  great 
depth  firom  the  sur&ce. 

2.  If  soil  be  light  and. dry,  impregnation  by  sea 
water  will  extend  a  considerable  distance  inland.  If 
no  hills  be  visible,  the  precise,  distance  is  uncertain* 
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3.  Survey  a  plain  and  try  at  points  where  it  is 
lowest,  and  where  there  is  verdure  present,  or  where 
mists  hang  at  sunrise,  or  where  flights  of  insects  col- 
lect. In  such  places  dig  as  deep  as  possible  in  the 
search. 

4.  Springs  may  be  found  at  the  foot  of  hills,  or  at 
the  junction  of  two  strata,  the  lower  of  which  is 
impermeable. 

5.  In  Affghanistan,  the  natives  search  for  water 
on  the  side  of  a  hiU  down  which  the  dip  of  stratified 
rocks  extends.  They  form  an  adit  horizontally 
through  the  strata,  until  water  can  be  collected  from 
the  crevices  thus  exposed. 

6.  If  water  be  not  found,  sink  a  well  at  the 
lowest  part  of  the  foot  of  the  highest  hill,  or  at  the 
point  where  a  valley  opens  on  a  plain,  observe  that  the 
dip  of  the  strata  be  towards  you,  observe  also  the 
nature  of  the  soil :  for  instance,  if  it  consists  of  clay, 
it  wiU  be  useless  to  dig ;  the  water  will  have  run 
off  it. 

From  primitive  iiocks. — As  a  rule,  it  may  be  stated 
that  the  purest  of  all  waters  is  that  obtained  from 
primitive  rocks  and  mountainous  districts,  where  its 
^source  is  the  rain  percolating  through  these. 

Coal  measures. — ^The  coal  measures  for  the  most 
part  produce  water,  yet  not  invariably.  That  obtained 
from  this  formation  is  often  contaminated  by  iron 
and  sulphur.     It  often  holds  lime  in  solution. 

Similar  causes  of  contamination  often  affect  the 
water  found  in  the  oolites,  lias  shales,  and  salt  rock 
in  the  new  sandstone  series. 

In  alluvial  soil. — ^In  alluvial  districts,  as  for 
example,  India,  the  water  of  tanks  and  of  wells  in  many 
places  is  loaded  with  impurities  of  various  kinds, 
organic  and  inoi^anic.  That  from  rivers  also  in  that 
country,  soon  becomes  tainted  from  decomposition 
occurring  in  it  when  kept ;  and  it  may  be  taken  as  a 
rule  that  the  smaller  the  amount  of  saline  matters  in 
such  water,  the  more  rapid  is  the  decomposition. 
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Purification  of  water. — Varioufl  methods  are 
recommended  for  the  purification  of  water  which 
contains  oi^anic  matter,  without  subjecting  it  to 
the  process  of  filtration.  A  few  of  ti^ese  may  be 
enumerated. 

(a). — JEsppo8e  water  of  this  nature  in  small  streams 
passing  over  wooden  plates.  These  will  attract  the 
organic  matter,  and  sulphuretted  hydrogen. 

(6). — Soil  the  toater  to  drive  off  the  sulphuretted 
hydrogen,  and  precipitate  the  carbonate  of  lime  and 
iron  salts.  The  organic  matter  will  be  at  the  same 
time  decomposed. 

{c). — Add  siw  or  seven  grains  of  alum  per  gallon. 
This  clears  it  of  clay,  marble,  and  organic  matters  of 
Y^etable  origin.  The  alum  combines  with  the  vege- 
table extractive  for  which  it  has  strong  aJBGjiity :  thus, 
precipitation  is  the  result,  the  alum  falling  as  a  subsalt, 
while  its  sulphate  of  potass  remains  in  solution. 

(d). — Condya  Solution,  or  permanganate  of  potass, 
this  should  be  added,  and  the  whole  well  agitated : 
this  is  especially  useful  on  board  ship. 

{e). — Tea — In  China,  water  prior  to  use  for  consump- 
tion has  a  small  quantity  of  tea  added  to  it  and 
boiled :  the  weak  ini^sion  is  then  drank.  The  purifv- 
iBg  properhr  of  this  herb  doubtiess  depends  u^n  t£e 
presence  of  tanmn,  which  decomposes  the  orgamc 
matter  by  combining  with  its  albumen. 

Eano  and  other  vegetable  astringents  have  a  smaller 
action. 

(fj  . — The  nut  of  Strychnos  potatorum. — This  nut, 
which  is  commonly  used  in  India,  acts  according  to  Br. 
Pereira  by  virtue  of  the  presence  in  it  of  albumen,  and 
caseine.  Precipitation  of  the  organic  impurities  is 
thus  brought  about, 

Cy). — Charcoal — ^This  acts  by  attracting  oxygen 
fix>m  the  organic  .  matter,  and  thus  inducing  its 
decomposition. 

We  have  already  seen  how  alum  acts :  and  from  the 
readiness  with  which  charcoal  is  procurable,  and  the 
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portability  of  alum,  tiiie  use  of  both  these  substances 
in  combination  should  be  inculcated  among  troops  on 
the  march,  especially  in  India  and  other  low  lying 
countries  where  pure  water  is  scarce. 

Filtration. — ^Filtration  is  the  method  most  com- 
monly employed  for  purifying  water.  This  may  be 
performed  at  the  source  of  supply,  as  through  sand  and 
gravel  by  ascent,  or  descent,  or  both.  Soiue  kinds  of 
trap  and  of  sandstone  rocks  make  excellent  natural 
filters. 

Grood  animal  charcoal  purifies  600  to  700  times  its 
own  weight  of  water,  and  vegetable  charcoal  498  to 
504  times.  The  former  will  remove  88  percent,  of 
organic  matter,  and  28  or  30  per  cent,  of  mineral 
matter,  as  chloride  of  sodium,  sulphate  of  lime,  or  car- 
bonate of  lime.  The  power  of  both  animal  and 
vegetable  charcoal  filters  is  readily  restored  by 
exposure  after  long  use  to  the  sun,  oi"  to  slight  heat ; 
but  it  is'  necessary  that  the  charcoal  be  pressed  into  the 
hardest  and  most  compact  mass  possible,  as  for  instance 
in  those  known  under  the  name  ofsiUcated  iron  filters. 

Other  descriptions  of  filters  have  been  used,  but  all 
inferior  in  efficacy  to  those  of  charcoal.  The  kinds 
most  frequently  met  with,  are  composed  of  magnetic 
oxide  of  iron,  peroxide  of  iron,  and  salts  of  manganese. 

A  small  pocket  filter  such  as  are  now  procurable 
in  any  of  the  outfitting  shops,  is  of  the  greatest  use 
on  the  march,  or  service.  The  silicated  ca:rbon  Filter 
Company,  manufacture  excellent  filters.  Torbane  Mil 
min^id«.  good  for  the  purpose.  Megoetie  iron 
ore  has  been  suggested,  but  it  does  not  appear  equal 
to  charcoal. 

Cheapest  viijp&R. — The  cheapest  and  best  form  of 
niter  for  extended  use,  is  readily  made  with  gravel,  sand, 
and  charcoal ;  artificial  magnetic  oxide  added  to  these 
will  be  beneficial  where  much  organic  matter  is 
present.  This  increases  the  oxidizing  power  of  all 
filters,  and  renders  them  more  effective  for  destroying 
organic  matter. 
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Spencer's  filter. — ^By  Spencer's  filters,  organic 
matter  in  water  can  be  decreased  from  815  grains  per . 
gallon  to  1.75  grains,  t.  e.  38  to  44  per  cent. ;  the  gallon 
being  70,000  grains.  This  was  proved  by  experiment 
with  the  water  of  the  Hooghly  at  Calcutta.  The  parti- 
cular substances  employed  in  this  filter  consist  only  of 
n»go*  oxid,  of  Li  aud  «>nd :  ihu.  it  i,  siipl, 
and  cheap. 

Lind's  filter. — ^Dr.  Lind's  plan  for  purifying 
water  is  very  simple.  It  consists  of  taking  a  large 
cask  with  the  head  out,  in  which  he  fixes  another  cask, 
longer  and  narrower  than  the  former,  but  with  both 
ends  out.  Half  of  the  inner  cask  is  to  be  filled  with, 
clean  sand,  and  the  space  between  the  casks  also  filled 
with  sand  to  one-third  of  its  height.  The  water  to  be 
filtered  is  then  placed  in  the  inner  cask,  and  as  it 
rises  in  the  space  between  the  two,  should  be  fit 
for  use.  This  method  would  certainly  appear  simpler. 
and  more  likely  to  be  effective  for  barrack  use  than 
the  earthen  vessels  in  ordinary  use  at  stations  in 
India. 

A  simple  and  effectual  kind  of  filter  is  described 
by  Dr.  Cutbush.  It  consists  of  a  trough,  six  or  eight 
feet  long,  two  broad,  and  two  and  a  half  high.  This, 
is  divided  into  four  compartments.  Into  the  second, 
alternate  layers  of  gravel,  charcoal,  and  clean  sand 
are  put,  until  it  is  about  two-thirds  full.  Place  similar 
materi&ls  in  thiB  fourth  compartment,  so  as  to  half  fill 
it.  Some  holes  having  been  made  in  the  first  parti- 
tion near  the  bottom,  some  near  the  top  of  the  second^ 
and  the  bottom  of  the  third ;  water  placed  in  the 
first,  undergoes  filtration  by  ascent  and  descent,  and 
can  be  taken  for  use  from  the  last  compartment. 

Bate  of  filtration. — ^When  filtration  is  performed 
upon  a  large  scale,  as  is  necessary  for  towns,  a  calcula- 
tion as  to  the  rate  at  which  it  proceeds  is  usually 
made,  by  assuming  that  600  gallons  of  water  per 
day  passes  through  each  square  yard  of   filtering 
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Bemqval  ov  other  iMPVRiTise. — It  is  practicbble  to 
remove  certain  gaseous  and  mineral  matters  from 
water ;  a  few  of  these  may  be  enumerated,  viz. — 

J. — Gases  such  as  sulphuretted  hydrogen  and 
organic  vapours  may  be  removed  by  boiling. 

£. — Mineral  substances. 

Carbonate  of  lime. — a.  Carbonate  of  lime. — Boil, 
and  add  lime  water. 

Chloride  of  sodium. — 3.  Cldoride  of  sodium. — 
Filter  through  much  gravel  and  sand,  or  charcoaL 
Make  a  large  syphon  ;  fill  its  long  leg  with  charcoal, 
and  allow  the  water  to  run  through;  this  is  said 
to  purify  even  sea  water. 

A  CONDENSER. — It  appears  however,  that  there  are 
no  means  of  getting  rid  of  sulphate  of  lime,  sulphate  of 
magnesia,  and  chloride  of  lime,  except  by  evapora- 
tion :  whenever  water  is  brackish,  and  always  in  board 
ship,  there  should  be  a  condenser  for  distilhng  it. 

Baising  water. — A  gallon  of  water  weighs  lbs.  10. 
One  horse  power  is  equivalent  to  raising  3,300  gallons, 
or  33,000  lbs.  of  water,  one  foot  high  per  minute. 

A  pump  for  water  supply,  if  the  lift  be  more  than 
80  feet,  must  be  double  action  :  that  is,  lift  and  force. 
Steam  is  the  cheapest  means  to  employ,  but  where  it 
cannot  be  used,  animal  power,  as  bullocks  ma}**  be  so. 

Conduits. — The  fall  of  a  conduit  should  not  be 
less  than  one  in  1000,  nor  greater  than  one  in  800, 
unless  the  tubes  be  of  cast  iron.  * 

For  station  service,  cast  iron  should  be  used  for  all 
pipes  above*  2  inches  in  diameter.  These  should  be 
coated  inside  and  out  with  black  varnish.  If  not 
placed  near  gas  pipes,  they  should  last  about  ten 
years. 

The  joints  of  tubes  of  this  kind  should  be  by  inser- 
tion into  sockets  :  a  certain  amount  of  contraction  takes 
place  of  necessity  in  these  if  exposed  to  the  air  or 
changes  of  temperature,  and  thus  some  leakage  occurs. 
They  are  however  the  best  that  have  yet  been  found. 
Lead  as  solder  for  joints,  should  never  be  used,  chi^y; 
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because  it  and  iron  expand  in  different  ratios.  Lead 
for  pipes  and  cisterns  should  not  be  used  under  any^ 
circumstances. 

Wrought  iron  pipes  from  f  «„  up  to  ^  inch,  may 
be  used  for  service  in  houses  and  buildings ;  cast  iron 
pipes  from  3  inches  up  to  3  feet  diameter  for  mains  in 
towns. 

Conduits  should  be  at  such  a  depth  in  the  soil  as 
to  prevent  the  water  from  becoming  heated  by  the 
rays  of  the  sun. 

Troughs. — In  cavalry  regiments,  each  trough  for 
supplying  horses  with  water  should  have  independent 
means  of  being  filled.  The  one  should  not  be 
supplied  from  the  other. 

Besbrvoirs  and  tanks. — Brick  and  masonry  tanks 
if  arched,  should  be  covered  in  with  sand  or  fine  earth 
to  a  depth  of  18  inches.  This  will  preserve  the  water 
cool.  They  should  however  have  means  of  free  ven- 
tilation. Those  under  ground  keep  the  water  coolest. 
.  It  is  usuaUy  considered  that  in  India  the  deeper 
the  tank,  the  fuller  of  aquatic  plants  it  is,  the  more 
exposed  to  the  wind, — ^the  fresher  and  better  is  its 
water.  The  presence  of  trees,  or  vegetation  of  a  dense 
nature  iaits  immediate  vicinity  is  objectionable,  partly 
because  these  prevent  free  perflation,  and  partly 
because  leaves  and  branches  falling  into  the  tank 
contaminate  the  water.  Great  mistakes  have  however 
been  committed  by  clearing  away  from  the  bottom 
and  sides,  plants  which  had  found  in  these  a  congenial 
site.  Clear  and  wholesome  water  has  thus  been 
converted  into  that  which  was  foul,  offensive,  and 
imfit  for  use. 

The  depth  should  be  fifteen  to  twenty  feet.  If  less, 
expenditure  of  the  water«  and  the  great  amount  of 
evaporation  which  takes  pla^e  in  the  dry  season,  may, 
by  emptying  them  completely,  render  the  bottom  so 
foul  as  to  impregnate  the  water  of  the  succeeding  year 
to  a  degree  sufficient  to   make  the   tank  unlit  for 
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'  It  is  almost  unnecessary  to  obserre  that  these  taxdu 
should,  if  the  water  from  them  be  intended  for  con- 
sumption, be  preserved  carefdlly  not  only  from  conta- 
mination by  sewage,  but  from  use  for  purposes  of 
ablution. 

Loss  BY  EVAPOEATiON. — It  may  be  necessary 
under  certain  circumstances  in  calculating  the  probable 
supply  of  water  that  a  given  tank  in  India  will  yield, 
to  take  into  account  the  rate  of  loss  which  that  tank 
sustains  by  evaporation.  At  Calcutta,  for  example, 
this  amounts  to  a  quantity  far  beyond  what  might 
at  first  sight  be  imagined,  being  at  the  rate  of  Wo 
inches  and  a  half  per  day :  wlule,  in  addition,  some 
of  the  tanks  in  that  city  lose  six  inches  by  percola- 
tion into  the  surrounding  porous  soil. 

Bulks  regaedino  supply. — In  laying  on  water  for 
barracks,  it  should  be  borne  in  mind  &at  means  of 
escape  for  the  whole  amount  should  be  provided.  All 
barracks  and  out-houses  requiring  it  should  have  the 
supply  available  day  and  night. 

If  the  supply  of  pure  water  be  limited :  that  is,  where 
the  rainfall  affords  the  only  pure  water  for  cooking 
and  drinking,  this  part  of  the  supply  should  be 
filtered,  tanked,  and  distributed  by  itself.  This  is 
done  at  the  military  hospital  at  Devonport.  The 
ordinary  supply  there,  is  obtained  from  the  "  leet"  or 
conduit  from  Dartmoor ;  the  pure  water  from  rainfall 
collected  as  described,  on  the  roof. 

Transformation  of  organic  matter. — ^In  refev- 
ence  to  the  subject  of  water  rendered  impure  by 
animal  matters,  ^e  following  remarks  extracted  from 
the  Eeport  of  the  Eoyal  Commission  on  the  sanitary 
state  of  the  army  in  India,  will  be  found  useful  to 
the  military  medical  officer. 

''Shallow    wells,"   according  to  the  evidence    of 

Dr.  R.  D.  Thomson,  page  257  of  the  octavo  edition, 

' "  become  impure  from  organic  matter  on  the  surface 

and  that  procolating  from  the  sewers,  which  gradually 

changes    from  the     first    condition  into   ammonia. 
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and  the  terboii  or  charcoal  of  the  origitial  water 
changes  into  carbonic  acid,  and  dissolves  the  lime 
(the  well  water  of  London  is  that  which  is  here 
referred  to).  This  ammonia  gradually  passing 
through  porous  soil,  is  changed  into  nitric  acid. 
The  best  tests  are  the  presence  of  ammonia  and  nitric 
acid." 

QtTALiTATivs  EXAMINATION. — In  couductiug  the 
chemical  inquiry  regarding  the  quality  of  water,  the 
d^^e  of  hardness  by  Clerk's  (soap)  test  should  be 
ascertained ;  next  the  quantities  of  organic  and  inor- 
ganic constituents  per  gallon,  their  precise  nature 
and  the  amount  of  each. 

Organic  substances. — For  the  detection  of  these, 
the  Commission,  at  page  254  of  its  Beport,  recommends 
that  eyery  medical  officer  be  supplied  with  a  solution  of 
permanganate  of  potass  for  testing  water.  K  it  is 
necessary  to  use  half  a  dozen  drops  of  that  solution  (to 
render  the  color  permanent),  it  is  a  sign  that  the  water 
contains  a  good  deal  of  organic  matter.  It  is  right 
to  mention  however,  that  a  doubt  has  by  Dr.  Woods 
been  thrown  upon  the  infallibility  of  this  test. 

Another  simple  method  of  ascertaining  the  presence 
of  organic  matter  is  to  introduce  a  little  nitrate  of 
silyer  in  the  water^  and  to  expose  the  solution  to 
the  light.  If  organic  matter  be  present,  it  will  be 
blackened. 

Another  plan  is  by  the  application  of  a  solution  of 
gold.  If  a  few  drops  of  chloride  of  gold  be  added  to 
the  water,  and  the  water  allowed  to  stand  in  the 
light  for  about  an  hour  and  a  half,  the  organic  matter 
becomes  apparent.  If  boiled  for  15  or  20  minutes, 
a  violet  tinge  appears ;  its  deepness  being  in  propor- 
tion to  the  organic  impurity  present. 

The  following  is  a  summary  of  the  means  recom- 
mended by  the  Commission  to  be  adopted,  in  order 
to  ascertain  the  amount  of  organic  and  other  impuri- 
ties contained  in  a  gallon  of  water,  namely :— 
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Place  the  water  in  a  scrapulousl  j  clean  glass  bottle, 
set  it  aside  for  six  or  eight  hours,  collect  the  sedimen- 
tary matters  (a  minute  portion  of  which  may  now  be 
examined  by  the  microscope).  If  the  sediment  be 
very  small  in  quantity,  pour  off  all  the  water  except 
about  half  a  pint ;  transfer  the  remainder  to  a  conical 
glass  of  suitable  size ;  after  three  or  four  hours, 
decant  all  but  two  or  three  drachms  of  this,  which, 
place  in  a  smaller  glass  for  subsidence. 

Evaporate  an  imperial  pint  of  the  water  to  dryness; 
transfer  the  residue  to  a  small  porcelain  or  plati- 
num dish  of  known  weight ;  cleanse  the  dish  with 
distilled  water,  the  rinsings  being  added  to  the  con- 
sents of  the  capsule ;  evaporate  to  complete  drfmess. . 
The  difference  between  the  weight  of  the  capsule  and 
contents,  and  that  of  the  empty  capsule,  gives  the 
amount  of  soUd  contents,  organic  and  inoi^anic : 
this  X  8  »»amount  per  gallon.  Bum  off  the  organic 
matter ;  weigh  the  capsule  again  ;  what  remains  will 
approximately  represent  the  inorganic  matter. 
If  the  amount  of  organic  and  inorganic  matter 
exceed  30  grains,  the  water  may,  as  a  rule,  be 
considered  impure, — see  page  260  of  the  Eeport.  If 
during  the  process  of  drying  the  residue  of  the 
evaporated  water, — ^this  residue  does  not  turn  brown  or 
black,  but  remains  white  or  brownish  only,  then  the 
quantity  of  organic  matter  in  the  water  is  but  small ; 
if  however  it  does  turn  deep  brown  or  black,  and  if 
especially,  it  chars  and  burns,  giving  out  a  disagree- 
able smell,  the  amount  is  considerable. 

It  is  not  deemed  necessary  in  this  place  to  enter  in 
detail  upon  the  qualitative  examination  of  water  with 
reference  to  inorganic  impurities  contained  in  it. 
Dr.  Parkes  has  done  this  in  his  work,  and  full  direc*^ 
tions  in  regard  to  the  subject  exist  in  the  various 
manuals  on  chemistry. 
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CHAPTER.  XXXI. 

AIR. 


Importance  of  the  subject — Temperature — Inspiration — Blood  to 
be  oxygenated  ^Mobility  of  chest — Reserve  air — Expiretl  air 
— Results — Causes  of  impure  air — Septic  condition — Impure 
gases — Movement  of  air — Ozone. 

Natural  conditions. — The  nataral  conditions  of 
the  atmosphere  exert  an  all-important  influence 
upon  the  phenomena  of  health  and  of  disease :  thus, 
heat  and  cold,  dryness  or  moisture,  and  the  ever 
varying  electrical  conditions  produce  their  respective 
effects  upon  the  human  system. 

Climate. — These  conditions  constitute  what  is  called 
climate,  and  their  consideration  hecomes  of  material 
consequence  to  the  medical  officer,  whose  duty  it  is  to 
propose  sanitary  arrangements  for  our  troops,  mov- 
ing  as  they  do,  through  nearly  every  variety  of  it. 

Temperature. — G-reat  caution  however  is  neces- 
gary  in  arguing  in  regard  to  these  phenomena,  from 
specialities  to  generalities.  Let  this  be  illustrated  in 
regard  to  temperature.  It  is  customary  to  state  that 
temperature  decreases  at  the  rate  of  1°  F.  for  every 
three  hundred  feet  of  elevation  above  the  sea  level. 
This  is  actually  the  case,  when  the  observations  have 
reference  to  a  hill,  but  the  scale  becomes  fallacious  in 
the  instance  of  widely  extending  plains  ;  thus,  in  Cen- 
tral India  and  the  Punjab,  the  temperature  at  an 
elevation  of  more  than  a  thousand  feet  above  the  ses 
level,  is  far  beyond  what  the  thermometer  indicates 
in  the  maritime  districts. 

Individual  conditions. — Physical  formation  of  the 
continent  has  in  this  instance,  deranged  the  application 
of  the  arbitrarily  formed  rule ;  so  will  physical  geogra- 
phy, be  found  to  interfere  with  rules  similarly  formed  ii^ 
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regard  to  the  other  characters  mentioned ;  and  hence, 
the  necessity  of  studying  separately  and  indiyidaally 
the  different  localities  and  their  characters  under  which 
our  troops  may  be  serving,  or  are  about  serve. 

Bate  op  inspirations. — ^A  full  grown  man  is 
'  generally  considered  to  take  sixteen  to  twenty  inspi- 
rations per  minute,  inhaling  at  each  of  these  twenty 
to  thirty  cubic  inches  of  air:  let  it  be  assumed 
that  16x30=480  cubic  inches  be  taken  as  the 
quantity  inhaled  per  minute,  while  the  person  is  at  rest 
and  sitting ;  if  he  were  to  stand,  the  amount  of  in- 
spiration would  increase  in  the  proportion  of  I'SS  :  if 
walking,  at  the  rate  of  three  miles  per  hour,  3'22.  If 
in  addition  to  this  he  carried  a  weight  equal  to  fbs 
84,  to  3-50  ;  of  fts  62,  to  3-84 ;  if  of  fts  118,  to  4-76. 
Presuming  that  without  such  weight  he  were  to  walk 
at  the  rate  of  four  miles  per  hour,  the  increase  would 
be  5,  and  at  six  miles  per  hour,  7  ;  thus,  therefore,  a 
man  walking  at  the  rate  of  four  miles  per  hour,  and 
carrying  such  a  weight  would  inhale  480x5=2,400 
cubic  inches  of  air. 

In  tropical  countries  however,  the  number  of  respir- 
ations is  fewer  than  in  cold ;  it  therefore  not  only 
happens  that  less  exertion  can  be  made,  but  that  air 
xmder  such  circumstances  contains  less  oxygen  in  pro* 
portion  to  its  volume,  on  account  of  the  rarefaction 
caused  by  the  increased  temperature ;  to  these  cir- 
cumstances, some  authorities  would  attribute  the  pre* 
valence  in  such  climates  of  phthisis,  tubercle,  and  &tty 
degeneration  of  the  heart. 

Blood  to  be  oxygenated. — The  quantity  of  blood 
to  be  oxygenated  by  respiration,  may  be  estimated  at 
lbs.  32.  We  assume  tiiat  at  each  systole,  the  left 
ventricle  projects  an  ounce  and  a  half,  and  that  the 
heart  contracts  seventy-four  times  per  minute ;  at  this 
rate  the  whole  of  the  blood  would  undergo  circulation 
in  814  pulsations,  or  in  4  minutes  and  36  seconds. 

Mobility  op  chest. — ^The  degree  of  mobility  of  a 
It^althy  chest  is  three  inches ;  ^ds  cannot  be  much  if 
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at  all  exceeded  by  natural  effects ;  it  may  be  so  to 
some  extent  by  the  employment  of  force,  but  under 
no  circumstances  can  the  lungs  be  completely  emptied 
of  air.  The  circumstance  may  be  here  mentioned 
also  as  somewhat  notevrorthy,  that  obese  people  are  in 
a  degree  exceptional,  inasmuch  as  they  have  chests  and 
lungs  of  inferior  capacity  as  compared  with  men  of 
ordinary  size,  and  that  they  have  therefore  less 
breathing  power. 

Eeserve  air. — That  portion  of  air  which  remains  in 
the  lungs  after  ordinary  respiration,  but  which  may  be 
thrown  out  at  will,  is  said  to  range  from  77  to  1 70  cubic 
inches,  and  has  obtained  the  name  of  reserve  air. 
The  numbers  here  given  are  those  noted  by  Pickford, 
but  it  is  confessed  their  extent  of  range  is  remarkable. 

Besiduax  air. — Besidual  air  is  that  which  remains 
in  the  lungs  after  the  strongest  expiration.  It  is 
estimated  by  Davy  at  41  cubic  inches,  by  Goodwyn 
at  109,  and  by  Menzies  at  179. 

Beyond  control. — ^Whatever  air  remains  in  the 
lungs  beyond  the  amount  described  as  "  reserve,'*  is 
not  under  the  control  of  the  individual. 

Expired  air. — Expired  air  being  assumed  to  con- 
tain 4  per  cent,  of  carbonic  acid ;  a  person  would  at 
this  rate  evolve  16  cubic  inches  of  this  gas  per 
minute,  960  per  hour,  or  23,040  per  day =7  ounces,  2 
drachms,  and  49  grains  of  carbon. 

According  to  the  observations  of  Lavoisier,  the 
quantity  of  oxygen  consumed  during  muscular  exer- 
tion as  compared  to  that  during  rest,  is  as  82  to  14. 

Amount  op  air  inspired. — ^If  we  assume  with  Dr. 
Parkes  and  some  other  authorities,  that  a  man  breathes 
16  times  per  minute,  and  at  each  inspiration  takes  in 
30  cubic  inches  of  air  .'.  16x30=480  per  minute 
X  60=28,800  cubic  inches  per  hour  -*-  1,728=16 
cubic  feet  x  24=394  per  day. 

Carbonic  acid  in  expired  air. — ^According  to  the 
above  authoriiy,  (page  71)  inspired  air  contains  0*4  vols, 
of  carbonic  acidper  1,000,  or  4  per   10,000:  expired ^ 
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air  contaii^  in  addition  to  4  per  cent,  of  carbonic 
acid,  and  watery  vapour,  a  certain  amount  of 
organic  matter.  To  dilute  the  40  per  1,000  of  carbonic 
acid  in  expired  air  to  4  per  1,000  of  unrespired  air, 
100  times  the  original  volume  of  air  must  be  added. 
.'.  1666x100=  1,666  cubic  feet  of  air  per  man  per 
hour  are  required  to  reduce  the  proportion  of  carbonic 
acid  to  0*4  per  100  during  that  time  (page  65). 

According  to  Mr.  L.  Beale,  if  the  quantity  of  oxygen 
imbibed  in  respiration  be  taken  at  100,  the  quantity 
of  it  exhaled  in  the  carbonic  acid  gas  wiU  be  only 
74.  The  other  26  parts  go  to  oxidize  other  sub- 
stances, as  hydrogen,  sulphur,  and  phosphorus. 

Sir  Humphrey  Davy  many  years  ago  considered 
that  for  the  purpose  of  respiration  during  twenty- 
four  hours,  46*504  cubic  inches  of  oxygen  were 
required ;  these  weighed  15751  grains,  and  produced 
during  th6  process  3r680  cubic  inches  of  carbonic 
acid,  .weighing  17,811  grains,  and  containing  4,853 
grains  of  carbon.  According  to  this  authorify  also, 
the  average  quantity  of  carbon  evolved  from  the 
hmgs  amounts  to  130  grains  per  hour,  that  is  3120 
grains,  or  a  littie  over  7  ounces  per  day.  From  these 
fects  therefore,  we  readily  perceive  why  it  is  that 
various  dangerous  or  fatal  results  arise  from  crowd- 
ing persons  together,  or  from  placing  them  in  imper- 
fectly ventilated  apartments. 

Causes  op  impure  aie. — ^Among  the  more  common 
causes  of  impurity  of  air  in  and  around  barracks  are 
oil  lamps  and  candles :  one  pound  of  oil  if  burnt, 
gives  out  10  cubic  feet  of  gas  according  to  some  writers 
on  hygiene;  this  quantity  requiring  18,000  cubic 
feet  of  ordinary  air  in  order  that  the  latter  may 
be  rendered  pure  again. 

Candles  give  out  5  cubic  feet  of  gas  per  pound,  thus 
contaminating  9,000  cubic  feet  of  ordinary  air.  It  is 
also  stated  that  a  common  oil  lamp  bums  160  grains 
of  oil  per  hour,  and  thus  sets  free  carbonic  oxide 
which  acts  upon  the  red  particles  of  the  blood :  and 
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sulphurous  aeid,  which  is  no  less  pernicious.  It  is 
therefore  apparent  that  in  view  to  reduce  to  their  mini- 
mum, the  probable  injurious  results  that  may  arise  from 
these  causes,  a  constant  change  of  atmosphere  becomes 
necessary  in  rooms  lighted  in  the  manner  mentioned. 

The  impurities  suspended  in  the  atmosphere  may 
consist  of  dust  from  the  soil,  and  contain  silica, 
iron,  or  chalk;  they  may  be  of  sea  spray,  and  of 
course  contain  all  its  constituents.  Others  may 
consist  of  animal  debris  and  germs,  or  contain 
similar  remains  of  vegetables  and  fungi.  In  cities, 
the  atmosphere  usually  contains  in  greater  or  less 
proportion  particles  of  carbon,  starch  cells,  cotton 
fibres,  hair,  wool,  steel,  stone,  iron.  It  may  also  con- 
tain smaU  quantities  of  the  acids,  more  especially  car- 
bonic, sulphuric,  nitric,  and  hydrochloric. 

Organic  impurities. — But  in  addition  to  these, 
or  independent  of  them,  the  atmosphere  may  contain 
epitheHal  cells,  themselves  in  a  state  of  decomposition, 
or  laden  with  germs  of  disease.  It  may  contain  the 
poison  of  fevers,  eruptive  and  continued ;  it  may  be 
laden  with  the  influences  by  which  epidemics  are 
propogated ;  or  it  may  be  laden  with  ^us  cells,  ready 
in  their  turn  to  set  up  ophthalmia,  purperal  fever, 
hospital  gangrene,  or  pyemia. 

Emanations  from  sewbrs. — One  of  the  most  com- 
mon sources  of  contamination  of  the  atmosphere  is  the 
emanations  from  sewers.  This  is  especially  so  at 
military  stations  in  the  United  Kingdom  and  Europe 
generally.  It  is  so  also  to  some,  although  a  less 
extent  at  our  foreign  stations  where  the  system  of 
having  sewers  is  in  force. 

To  illustrate  this  it  may  be  noted  that  one  gallon 
of  sewage  yields  from  one  to  1 2  grains  of  gas  per 
hour.  The  gaseous  results  of  sewage  are  very  various 
at  different  places, — so  much  so,  that  the  particular 
character  of  odours  that  prevail  in  certain  places  is 
proverbial,  and  not  to  be  mistaken  by  traveUers  who 
have  visited  them. 
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Sewage  gas. — ^Afiphyxia  is  caused  by  exposure  to 
the  influence  of  the  gaseous  emanations  from  sewers ; 
these  contain  sulphuretted  hydrogen,  carbonic  acid, 
and  various  organic  emanations  in  addition.  Workers 
among  sewere  are  said  to  suffer  from  ophthalmia,  lum- 
bago,  and  sciatica,  and  to  have  syphihtic  diseases  in  an 
aggravated  form.  They  often  suffer  from  phlyctonous 
and  pustular  eruptions  ;  bilious,  typhoid,  and  cerebral 
fevers;  colic  and  diarrhoea.  These  emanations  are 
rendered  less  noxious  by  heavy  rainfall,  but  when  con- 
centrated, they  generate  diarrhoea,  the  exanthemata, 
hospital  gangene,  and  erysipelas. 

Church-yards. — ^Air  of  church-yards  contains  0"6 
to  0'8  volumes  of  carbonic  acid  per  1,000  ;  as  also 
ammonia  and  carbonate  of  ammonia.  In  addition  to 
these,  it  is  laden  with  putxid  vapours.  The  effect 
of  exposure  to  these  emanations  manifests  itself  in 
the  production  of  typhus  or  bilious  fevers,  small- 
pox, and  cholera.  Instances  have  occurred  in  the 
United  Eangdom,  where  outbreaks  of  these  diseases 
have  been  directly  traced  to  the  proximity  of  grave- 
yards. In  hot  countries  however,  the  effects  are  at 
times  disastrous  -,  for  instance,  at  Sukkur  in  Scinde, 
our  troops  were  soon  after  the  capture  of  that  country 
cantoned  upon  what  had  been  a  grave-yard,  wilii 
the  deplorable  result  of  almost  total  annihilation. 
So  also  at  Bajghat  near  Benares,  notoriously  the  most 
deadly  station  in  India,  the  soldiers  occupied  what 
until  recently  had  been  a  grave-yard. 

Brick  kilns. — ^The  air  from  brick  kilns  contains 
carbonic  oxide,  carbonic  acid,  and  sulphuretted  hydro- 
gen. It  is  poisonous  at  a  distance  of  20  to  80  yards 
from  its  source. 

Air  from  marshes. — ^The  air  from  marshes  contains 
an  excess  of  carbonic  acid,  0  6  to  0*8  per  1,000 
volumes;  also  sulphuretted  hydrogen.  If  in  the  vicinity 
of  the  sea,  it  moreover  contains  chloride  of  sodium.  In 
marsh  gas,  there  is  also  a  small  proportion  of  hydrogen, 
a  little  ammonia  and  phosphuretted  hydrogen.     To 
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these  is  added  oigamc  matter,  to  which  marsh  fevers 
are  considered  to  be  due  :  and  finally  it  contains  some 
fungi,  imfusoriaB,  and  small  crustaceans. 

Septic  condition  of  the  air. — The  so-called  septic 
condition  of  the  atmosphere,  or  that  condition  in 
which  fermentation  takes  place  in  vegetable  matters, 
is  now  known  to  be  induced  by  the  presence  in  it  of 
living  organisms ;  thus,  saccharine  fermentation  is 
induced  by  the  presence  of  a  torula :  the  acetic  by 
a  microdernty  and  the  butyric  by  vidrio.  Nor  are  the 
operations  of  organisms  confined  to  the  vegetable 
kingdom.  Shdep  are  said  to  sufier  from  braxy  or  spleen 
apoplexy  in  consequence  of  the  presence  in  the  blood 
of  badaria ;  and  it  is  only  necessary  to  allude  to  the 
numerous  diseases  of  the  human  race,  now  recognised 
as  resulting  from  the  presence  in  the  atmosphere  of 
organisms  of  animal  as  well  as  vegetable  matter. 

FcECAL  emanations. — It  is  true  that  foecal  matter 
may  accumulate  in  the  atmosphere  to  a  certain  extent, 
and  that  indeed  a  very  great  one,  and  no  injury  to 
health  be  the  result.  This  may  be  seen  in  China, 
yet  undoubtedly  in  such  localities,  when  typhoid  fever, 
cholera,  or  any  other  zymotic  disease  has  once  been 
set  up,  the  degree  of  mortality  becomes  great  in  pro- 
portion to  the  extent  of  filthy  accumulations.  In 
India,  this  has  frequently  been  distinctly  observed,  and 
even  so  late  as  the  terrible  outbreak  of  cholera  in 
1861,  it  was  observed  that  men  situated  nearest  to 
the  privies,  were  in  many  instances  the  first  attacked. 

It  may  be  observed  that  it  is  only  during  the  pro- 
cess of  decomposition,  that  fceces  become  pernicious  ; 
hence,  any  circumstance  which  retards  decomposition, 
prevents  the  occurrence  of  evil  effects. 

Standing  camps  become  unhealthy,  chiefly  from 
accumulation  in  their  vicinity  of  decomposing  matters 
giving  rise  to  emanations  of  this  nature  ;  and  hence, 
the  necessity  under  such  circumstances,  of  exercising 
vigilance  to  remove  to  a  distance  to  leeward  if  possi- 
ble, and  buiy  such  sources  of  disease. 
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Emanations  raoM  siiAuoHTER  housss. — ^Beoent 
emanatioiis  from  slaughter  houses,  if  these  places  have 
been  kept  clean,  are  not  necessarily  injurious  in  a  tem- 
perate cUmate :  butchers  are  for  the  most  part  a  robust 
and  healthy  set  of  men .  In  tropical  counbies  however, 
where  decomposition  takes  place  with  great  rapidity, 
the  eiSects  of  such  gases  upon  man  are  similar  to  those 
from  grave-yards  and  other  receptacles  of  decomposing 
animal  matters.  Similar  results  arise  from  exposure 
to  emanations  from  manufactories  of  articles  fit)m  ani- 
mal substances :  and  in  India,  from  places  of  cremation. 

Carbonic  acid. — ^An  atmosphere  containing  50 
vols,  of  carbonic  acid  per  1,000  is  speedily  fatal,  and 
by  habitually  breathing  air  which  contains  1  to  1^ 
vol.  per  1,000,  a  tendency  to  phthisis  is  produced. 

Carbonic  oxide. — Carbonic  oxide  is  even  more 
dangerous  than  carbonic  acid.  Less  than  5  vols,  of 
it  per  1,000  is  fatal,  and  this  is  the  cause  of  many 
deaths  in  mines.  Its  modus  operandi  is  by  displac- 
ing the  oxygen  of  the  blood ;  asphyxia  is  immediately 
the  result. 

Sulphuretted  hydrogen. — Sulphuretted  hydrogen 
in  a  proportion  of  1*25  vol.  per  1,000,  affects  dogs  : 
in  4  per  1,000,  horses.  Men  have  however  breathed 
without  injury  air  containing  80  vols,  per  1,000.  The 
effects  of  protracted  exposure  to  the  influence  of  this 
gas  are  loss  of  musculiu*  power  and  weight :  dyspep« 
sia,  and  ancBmia. 

Sulphurous  acid. — ^Exposure  to  the  fumes  of  sul- 
phurous acid  causes  bronchitis,  emphysema,  and 
ancemia. 

Chlorine. — Chlorine  induces  bronchitis. 

Bespired  air. — The  effects  upon  men  of  breathing 
air  that  has  aheady  been  respired,  are  nausea,  head- 
ache, heaviness  and  feverish  symptoms ;  when  breathed 
continuously,  as  in  a  barrack-room,  it  produces  paleness, 
loss  of  apetite,  muscular  debihty,  and  phthisis. 

Motion  of  the  atmosphere.-^Iu  the  motion  of 
the  atmosphere,  we  have  the  best  and  most  extended 
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means  of  its  purification,  in  the  same  way  that 
similar  actions  maintain  the  purity  of  water.  It  may 
be  said  with  truth  that  these  movements  are  altogether 
beyond  our  control.  So  they  are  in  one  respect, 
but  not  in  another.  Science  has  given  us  in  a 
measure  the  mastery :  thus  it  is  in  our  power  so  to 
regulate  the  action  of  the  winds  as  to  conduce  to 
ventilation  of  our  dwelling  places. 

Ozone. — ^Another  natural  means  of  restoring  the 
purity  of  the  atmosphere  is  contained  within  itself ; 
being  evolved  by  the  operation  of  its  ever  varying 
electric  condition.  This  is  ozone,  which  is  said  by 
Schoenbein  to  be  so  hostile  to  organic  miasmata,  and 
so  incompatible  with  them,  that  its  presence  enables 
us  to  affirm  the  absence  of  these,  and  the  healthiness 
of  the  locality  in  which  it  is  found. 

Doubtless,  there  is  room  for  question  here,  both  as 
to  the  constitution  of  the  so-called  ozone,  as  well  as 
to  the  wonderful  effects  ascribed  to  it,  but  such  are  the 
statements  in  regard  to  it  made  by  one  of  its  earUest 
investigators.  The  subject  of  ozone  is  yet  in  its 
infancy  however,  and  deserves  to  be  investigated 
with  every  degree  of  care. 

Not  only  is  a  knowledge  of  the  various  phenomena 
connected  with  the  climate  of  indiyidual  stations  of 
great  importance  to  army  medical  officers  in  respect 
to  the  prevalence  of  epidemics  and  ordinary  diseases, 
but  it  becomes  indispensable  to  those  who  are  charged 
with  the  duties  of  suggesting  the  description  of 
bedding,  clothing,  and  equipment  of  troops  destined 
for  service  in  certain  localities.  At  home  and  in  the 
colonies,  there  already  exist  at  the  more  important 
stations,  the  necessary  means  for  making  the  required 
observations,  but  in  India  these  means  still  are  IJiings 
of  the  future  :  although  in  no  other  part  of  Britain's 
empire  is  there  greater,  if  indeed,  so  great  a  necessity 
for  their  establishment. 
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CHAPTER    XXXII. 

VENTILATION. 


Effects  of  imperfect  ventilation — Views  of  Dr.  Catbush— >Dr- 
Jackson's  statement — In  recent  wars — Necessity  for  ventilation 
— Vitiation  of  air— Dr.  Hennen's  views — Miasm — Dr. 
Fergu88on*s  views — Movement  of  air — Essentials  of  ventilation 
— Ventilating  space — Outlet  openings — Outlet — Inlet  and  out- 
let— Other  means  of  ventilation — Ventilation  of  barracks  in 
India — Cooling  them. 

Effects  of  imperfect  ventilation. — In  the  chap- 
ters on  air  and  on  overcrowding,  some  remarks 
have  incidentally  been  made,  that  bear  more  or 
less  directly  upon  the  subject  of  the  present,  and  to 
these  therefore  the  reader  is  referred.  Various  evil 
eJBfects  that  owe  their  origin  to  one  or  other  of,  or  all 
the  circumstances  there  and  in  this  place  alluded  to, 
have  already  been  mentioned.  There  are  others  how- 
ever, that  arise  from  want  of  ventilation, — more  espe- 
cially if  thereto  be  superadded  the  accumulation  in  a 
con&ied  space  of  large  numbers  of  persons.  According 
to  Dr.  Toynbee,  defects  in  this  respect  are  prolific 
causes  of  all  diseases  of  the  joints,  scroAila,  and 
dea&ess ;  to  aU.  of  which,  as  is  well  known,  soldiers 
and  other  classes  of  persons  in  India  are  psuiicularly 
liable ;  these  affections  being  very  probably  indirectly 
induced  by  continuous  residence  in  rooms  shut  up  and 
darkened,  as  is  the  custom  in  that  country  during  the 
hottest  months  of  the  year. 

To  endeavour  still  further  to  demonstrate  the 
pernicious  effects  that  arise  from  this  cause,  may 
seem  superfluous.  So  indeed  it  would  be,  were  it  not 
that  in  quoting  opinions  in  regard  to  this  point,  we 
discover  that  the  necessary  principles  according  to 
which  improvements  in  it  have  been  effected,   were 
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enumerated  many  years  ago  by  army  medical  officers, 
and  by  other  members  of  the  medical  profession.  For 
example,  Professor  Daniell  proved  that  in  a  badly 
ventilated  room,  the  moisture  from  the  breath  of  the 
inmates,  and  from  the  combustion  of  lamps  and  candles 
accumulates  nearly  to  the  point  of  saturation. 

Views  op  Dr.  Ctjtbush. — "  In  crowded  hospitals," 
so  wrote  Dr.  Cutbush,  "the  exhalations  from  the 
lungs  and  bodies  of  men  in  fever,  the  emanations  from 
gangrenous  parts  and  carious  bones,  besides  the  vapours 
arising  from  beds  and  other  sources,  show  the  necessiiy 
for  frequent  renewal  of  fresh  air.  We  see  ulcers  which 
wore  a  healthy  aspect,  become  spongy  and  gleety ; 
amputated  stumps  deluged  with  matter;  and  fevers 
assuming  aU  the  symptoms  of  typhus  gravior." 

As  to  the  best  means  of  obtaining  this  ventilation, 
he  says,  the  smoke  from  the  lamps  should  be 
conveyed  out  of  the  wards  by  means  of  a  tin 
conductor.  Holes  may  be  bored  in  the  walls, 
especially  in  the  angles  of  the  wards  and  correspond- 
ing walls  from  the  floor  to  the  ceiling,  which  cause  a 
current  of  air,  and  remove  the  stagnant  air.  In  short, 
he  propounds  the  very  piinciples  of  ventilation  that 
have  of  late  been  suggested  as  if  new,  by  some  writers 
on  sanitation. 

De.  Jackson's  statements. — Dr.  Eobert  Jackson 
also,  alluding  to  the  Peninsular  War,  makes  this 
remark.  "  It  has  often  happened,"  said  he,  "  that  in 
the  history  of  the  late  war,  more  human  life  was 
destroyed  by  accumulating  sick  men  in  low  ill-ventilated 
apartments,  than  in  leaving  them  exposed  in  severe 
and  inclement  weather  at  the  side  of  a  hedge  or 
common  dyke." 

In  recent  wars. — The  correctness  of  this  assertion 
by  the  eminent  army  surgeon,  has  over  and  over  again 
been  fully  demonstrated  by  experience  gained  on  actual 
service  ;  thus,  during  the  campaign  of  1859  in  Italy,  we 
are  informed  that  the  experience  both  upon  the 
French  and  Austrian  sides,  clearly  showed  that  the 
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sick  and  wounded  were  not  injured  bj  judicious 
transport,  because  the  pure  air  thus  ensured  to  them 
was  more  than  sufficient  to  counterbalance  the  eyil 
effects  of  a  crowded  hospital.  So  also  during  the 
civil  war  in  America,  examples  were  of  firequent 
occurrence  in  the  pages  of  medical  periodicals  of  the 
day,  indicating  that  a  wounded  soldier  had  more 
chance  of  recovery  if  treated  in  vans  or  on  the  road 
side,  than  in  some  crowded  hospitals. 

Ventilation — necessity  foe. — The  following  parti- 
culars illustrative  of  the  necessity  for  free  ventilation 
of  buildings  in  which  large  numbers  of  persons  are 
accumulated,  are  extracted  from  Dr.  Kcklbrd's  work 
on  hygiene. 

Exhalation  from  lungs. — ^He  reiterates  the  fact 
elsewhere  noted  by  him,  that  the  amount  of  carbonic 
acid  gas  daily  evolved  from  the  lungs  in  the  process 
of  respiration,  is  23,040  cubic  inches, — ^that  being 
equivalent  to  7  ounces,  2  drachms,  and  49  grains  of 
carbon  as  already  mentioned. 

From  skin. — In  addition  to  this,  there  is,  he 
observes,  exhaled  from  the  skin  per  day,  676  cubic 
inches  of  carbonic  acid  gas  :  that  is,  one-fourth  of  an 
ounce  of  carbon. 

Transpiration, — The  amount  of  insensible  cuta- 
neous perspiration  including  pulmonary  transpiration, 
has  been  estimated  at  a  mean  of  18  grains  per 
minute  :  or  lbs  4,  6  ounces  per  day. 

Perspiration. — The  perspiration  is  composed  of  a 
large  quantity  of  water,  a  small  proportion  of  free 
acetc)us  acid,  muriate  of  ammonia,  soda  and  potash  ; 
an  atom  of  phosphate  of  lime  and  oxide  of  ammonia, 
and  an  inappreciable  amount  of  animal  matter, 
closely  resembling  gelatine ;  the  relative  proportion  of 
solid  matter  to  that  of  water  being  0*5  to  1*25  per 
cent. 

PUSTINESS    OF    ILli    AIRED    ROOMS. — Hc    qUOtCS    the 

Eeportby  Dr.  Letheby,  where  the  latter  gentleman 
states,  that  on  visiting  some  of  the  haunts  of  filth  and 
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misery  in  London,  he  found  the  atmosphere  close  and 
unwholesome^  infested  with  that  peculiarly  fusty  and 
sickening  smell,  so  characteristic  of  the  filthy  haunts 
of  poverty.  He  found  the  air  in  these  locahties 
deficient  in  due  proportion  of  oxygen,  but  containing 
three  times  the  usual  amount  of  carbonic  acid,  besides 
a  quantity  of  aqueous  vapour  charged  with  alkaline 
matter  that  stank  abominably. 

Condensed  air  op  a  crowded  room. — Dr.  Pickford 
further  relates,  that  Dr.  Smith  of  Manchester  has 
demo)istrated,  that  the  condensed  air  of  a  crowded 
room  yields  a  deposit  of  a  thick  glutinous  mass,  having 
a  strong  ammoniacal  odour.  This  deposit  becomes  in 
a  few  days  converted  into  a  vegetable  growth,  followed 
by  the  production  of  multitudes   of  animalcules. 

Vitiation  op  air. — ^According  to  Dr.  Amot,  each 
individual  vitiates  per  minute  by  respiration  400  cubic 
inches  ;  and  by  pulmonary  and  cutaneous  transpira- 
tion, 3  cubic  feet.  Mr.  Tredgold  calculates  that  in  a 
properly  heated  and  lighted  room,  the  fires  and  lamps 
vitiate  at  the  rate  of  one-fourth  of  a  cubic  foot  of  air 
per  minute  for  each  individual.  Dr.  Bind  taking 
these  matters  into  account,  is  of  opinion,  that  the 
quantity  of  air  required  under  such  circumstances 
should  not  be  less  tiian  ten  feet  per  head  per  minute. 

Children  smothered* — ^In  West  Middlesex  alone, 
Mr.  Wakely  has  asserted  that  150  children  annually 
lose  their  lives  from  inhaling  under  the  bed  clothes, 
the  carbonic  acid  gas  exhaled  from  their  lungs  and 
skin  during  sleep ;  the  blood  becoming  poisoned  for 
want  of  pure  air.  Here  then  is  an  example  of  what 
occurs  when  free  access  of  air  is  prevented.  The  evil 
result  is  in  these  instances  comparatively  rapid, 
and  the  children  are  said  to  be  smothered.  The 
results  are  slower,  when  a  number  of  persons  are 
confined  together  in  ill-ventilated  apartments,  but  are 
in  the  long  run  none  the  less  certain. 

Dr.  Hennen's  views. — It  may  be  profitable  in  this 
place  to  epitomize  the  views  expressed  by  Dr.  Hennen 
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on  the  subject  of  ventilation.  According  to  hixn,  in 
order  to  permit  the  exit  of  foul  air,  and  the  entrance  of 
fresh,  there  should  be  judicious  openings  at  the  top 
and  bottom  of  a  ward.  To  prevent  violent  currents, 
the  mouths  of  these  should  be  protected  by  slipd  of 
board  at  the  distance  (from  them)  of  a  few  inches. 
These  sources  of  ventilation  should  as  opportunity 
admits,  be  opened  in  all  the  walls  of  each  ward.  -  They 
should  be  fiirnished  with  sliding  shutters  or  turn- 
caps  to  admit  of  being  opened  or  shut  at  will ;  the 
lower  openings  being  on  the  windward  side,  the 
upper  on  the  leeward.  If  this  cannot  be  done,  the 
aspect  of  the  ventilators  should  not  be  towards  courts, 
crowded  streets,  burial  grounds,  manufactories,  hospital 
offices,  necessaries,  &c.,  or  any  source  of  vitiated  air. 

Dr.  Jackson  considered  that  lateral  ventilation 
would  be  best  secured  by  windows  extending  down 
to  the  floor,  the  lower  part  being  of  wood,  so  as  to 
open  and  shut  independently  of  the  upper ;  and  no 
doubt,  he  was  right.  More  recently  it  has  been 
enunciated  by  authorities  on  the  subject  of  ventila- 
tion, that  ample  provision  should  be  made  for  the 
supply  of  fresh  air,  and  the  removal  of  that  which  has 
been  vitiated,  irrespective  of  the  doors  and  windows 
of  an  apartment  or  building. 

Miasm  does  not  withstand  ventilation. — ^No 
miasm  can  withstand  copious  and  free  ventilation  ;  nor 
can  epidemics,  pestilential  or  otherwise,  linger  in  build- 
ings exposed  to  free  perflation  by  air.  A  remarkable 
illustration  of  this  is  stated  in  the  history  of  the 
plague  in  Edinburgh  in  the  1 7th  century.  The  then 
Tolbooth  was  built  so  as  to  span  the  High  street :  and 
was  so  situated,  as  to  have  a  thorough  current  of  air 
pervading  it,  even  when  the  theory  of  ventilation  was 
not  understood.  The  plague  devastated  the  houses  on 
either  side,  but  no  case  occurred  among  the  prisoners. 

It  is  only  in  a  calm,  that  such  influences  retain  their 
great  intensity,  and  it  was  remarked  that  for  some 
time  prior  to  the  appearance  of  plague  in  London,  a 
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calm  had  prevailed.  In  India  and  other  tropical 
countries,  a  calm  condition  of  the  atmosphere  is 
ahnost  always  the  precursor  of  severe  outbreaks  of 
iUness,  either  in  the  form  of  fever,  cholera,  heat  apo- 
plexy, or  hepatitis. 

Dr.  Fergusson  is  of  opinion  that  towns  and 
districts  of  country,  wiU  be  found  cceteris  jparibus  to 
be  healthy  or  otherwise  in  proportion  as  they 
enjoy  more  or  less  perfect  ventilation  by  powerful 
and  regular  winds:  and  every-day  experience 
teaches  us  that  the  effects  that  arise  from  imperfect 
ventilation,  whether  natural  or  artificial,  and 
from  overcrowding,  are  identical.  These  effects  are 
increased  in  degree,  if  to  them  is  superadded  high 
temperature ;  hence,  the  evident  necessity  of  a  large 
allowance  of  space  and  of  ventilation  in  the  case  of 
troops  stationed  in  tropical  countries. 

Movement  of  air. — ^Very  careful  experiments  have 
of  late  years  been  performed  with  the  object  of  aseer- 
tainiBg  precisely/ what  are  the  phenomena  atten- 
dant  on  movement  of  the  atmosphere  at  different 
degrees  of  rapidity.  From  these  we  learn  that  air 
travelling  at  a  less  rate  than  2  miles  per  hour,  is 
imperceptible :  at  3  feet  per  second,  or  2^  miles  per 
hour,  it  becomes  just  perceptible:  at  3^  feet  per 
second,  a  draught  is  formed,  but  at  a  rate  of  5  or  6  feet 
per  second,  the  current  is  so  powerful,  that  a  person 
could  not  stand  against  it. 

Mode  op  testing  the  rate. — The  most  ready 
means  of  testing  the  rate  of  motion  of  air  through  a 
room,  is  by  floating  in  it  a  light  substance  as  a  piece 
of  cotton  fibre,  or  a  feather,  and  noting  by  the  watch 
the  rate  at  which  it  travels. 

Essentials  op  ventilation. — ^To  ensure  good  natural 
ventilation,  the  rate  of  motion  in  the  air  should  be 
moderate,  and  every  part  of  a  room  should  be  per- 
vaded by  it.  If  the  movement  be  too  small,  ventila- 
tion is  imperfectly  performed,  and  if  it  be  too  strong, 
the  air  ploughs  its  way  as  it    were  through  that 
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contained  in  the  apartments,  heaping  it  up  in  the 
comers,  and  thus  preventing  its  change. 

The  air  should  come  from  an  uncontaminated  source  > 
It  should  have  free  exit  from  the  building  upwards, 
as  well  as  horizontally.  It  should  pervade  the  entire 
room  ;  and  we  must  remember  that  air  at  one  part 
may  become  contaminated  by  that  from  another,  by 
the  operation  of  the  law  of  diffiision  of  gases. 

In  the  United  Kingdom,  ventilation  even  in  com- 
paratively still  states  of  the  atmosphere,  is  materially 
aided  by  the  difference  in  temperature  of  the  air  out- 
side the  barracks  as  compared  to  that  within.  In 
India  however,  and  in  the  tropics  generally,  the  differ- 
ence in  these  respects  is  of  immaterial  consequence ; 
and  hence  in  that  country,  one  of  the  most  valuable 
adjuncts  is  wanting. 

Ventilating  space. — The  subjects  of  ventilating 
space,  and  the  relative  proportions  that  inlet  and  out- 
let, openings  of  shafte  for  the  purpose  should  bear  to 
each  other,  have  lately  occupied  much  attention.  With 
regard  to  the  former  of  these,  let  us  suppose  for 
example,  that  a  room  contains  12  men ;  each  man 
^ould  have  24  inches  of  ventilating  space,  12  x 
24=288  square  inches  for  the  whole;  and  this  should 
be  the  case  whether  it  be  afforded  by  one  large  open- 
ing or  by  several  small  ones. 

In  a  large  room,  several  small  openings  best  ensure 
ventilation  ;  but  if  the  apartment  be  square,  one  large 
opening  is  most  effectual,  provided  that  the  tube  be  not 
more  ihan  two  feet,  or  less  than  one  superficial  foot  in 
size.  If  it  be  more,  a  downward  current  is  occasioned. 
These  tubes  should  not,  it  is  almost  needless  to  observe, 
pass  through  the  centre  of  the  room  above  that  for 
the  ventilation  of  which  they  have  been  introduced. 

In  the  new  barracks  at  Gravesend,  where  ventilation 
seems  to  be  very  complete,  in  a  room  capable  of  accom- 
modating 24  men,  each  has  6'22  square  feet  of  ven- 
tilating space  irrespective  of  doors  and  windows.  In 
India,  some   of  the  asylums  admit  of  each  person 


(    455    )   * 

having  aa  much  as  20  feet :  the  same  amount  is 
obtainable  in  some  barrack  cells  :  and  considering  the 
nature  of  the  climate  of  that  country^  this  cannot  be 
looked  upon  as  an  excessive  quantity. 

At  Netley,  in  the  nine  patient  rooms^  the  total 
area  of  inlet  openings,  irrespective  of  doors  and 
windows,  is  162  square  inches,  which-i-9=18  square 
inches  per  man.  In  the  fourteen  men  wards,  the 
amount  of  ventilating  space  is  1 5^  square  inches  per 
man.  The  outlet  openings  are  in  the  former  17 
inches,  in  the  latter  16. 

Inlet  openings. — As  elsewhere  observed,  a  man 
should  have  1,200  cubic  feet  of  air  per  hour.  To 
secure  this,  it  is  stated  that  there  should  be  inlet 
openings  in  the  proportion  of  one  superficial  inch 
for  every  1 20  cubic  feet  of  room  space ;  fresh  air 
being  moreover  admitted  from  behind  the  grate. 
Thus,  for  a  room  containing  twelve  men,  or  contain- 
ing 7,200  cubic  feet  of  air,  the  sectional  area  of  the 
inlets  should  be  50  square  inches,  and  the  total  area 
of  inlet  space  for  air  per  man,  should  never  be  less 
than  eleven  inches. 

In  India,  the  inlet  openings  may  be  near  tb-  floor, 
with  perhaps  additional  ones  at  a  little  height  for 
admitting  air  during  the  cold  months ;  a  cowl  is 
required  outside  in  order  to  break  the  force  of  the  air, 
and  thus  prevent  partial  draughts.  The  inner  open- 
ings should  be  trumpet-shaped,  and  covered  with 
perforated  zinc. 

Outlet  openings. — ^Sir  Joshua  Jebb  would  allow 
for  the  outlet  opening  an  area  of  36  inches  per  man ; 
these,  in  buildings  consisting  of  more  stories  than 
one  should  be  as  follows,  namely : — 

On  ground  floor   1   sq.  inch  per  60  feet  of  space 
„       /nd       „  „  „       „     65       „  „ 

„       3rd        „  „  „       „     50       „  „ 

or  for  a  room  constructed  for  the  accommodation  of 
12  men  on  ground,  first  and  second  floors  respectively : 
12,  11,  and  10  inches. 
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According  to  the  Sanitary  Commission,  the  outlet 
opening  per  man  should  he  in  high  rooms,  10  to  12 
inches ;  less  in  small  rooms.  Dr.  Parkes  on  the 
other  hand  being  of  opinion,  as  he  is,  that  each  man 
should  have  2,000  cubic  feet  of  air  per  hour,  considers 
that  in  order  that  this  may  be  obtained,  the  outlet 
opening  should  be  24  square  inches. 

Inlet  and  outlet. — There  is  a  rule  with  reference 
to  the  relative  size  of  inlet  and  outlet  openings  for 
air,  with  a  view  to  ensnre  the  best  ventilation  practi- 
cable. In  England,  it  is  held  that  the  inlet  being 
equal  to  9,  the  outlet  should  be  equal  to  1 0  ;  some 
authorities  however,  think  the  respective  diameters  of 
these  should  be  as  4  to  5  :  and  we  have  just  seen  a  few 
paragraphs  back  what  are  the  relative  proportions 
in  the  wards  of  Netly  hospital  between  these  two 
openings. 

Other  means  of  ventilation. — Among  other  means 
of  ventilating  buildings  that  have  been  recom- 
mended, the  two  principal  are  what  are  called  "  air 
bricks"  and  fires.  The  former  famish  a  ready  means 
of  admitting  ventilation,  but  are  not  much  used  for 
the  purpose  in  temperate  climates.  The  second  are 
used  for  the  double  purpose  of  ensuring  ventilation, 
and  for  the  ordinaiy  means  of  warming. 

Fire  places. — It  is  only  necessary  to  remark  in  this 
place,  that  in  a  chimney  with  an  area  of  one  square 
foot,  5  feet  of  air  will  pass  per  second :  thus,  5  x 
3600 =the  number  of  feet  of  air  that  will  thus 
escape  per  hour. 

With  regardix)  the  subject  of  warming,  it  may  here 
be  observed  that  in  the  heat  giving  powers  of  various 
kind  of  fuel,  we  find  great  variety  exists: — ^thus,  100  lbs. 
of  good  coal  will  melt  lbs.  90  of  ice ;  of  coke,  lbs.  84 ; 
of  wood,  lbs.  32  ;  of  wood  charcoal,  lbs.  95  ;  and  of 
peat,  only  lbs.  19. 

Ventilation  op  barracks  in  India. — ^Up  to  the 
present  time,  ventUation  of  barracks  in  India  has  not 
been  upon  a  very  scientific  principle,  inasmuch  as  it 
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has  involved  exposure  of  the  soldiers  to  the  effects  of 
direct  currents  of  air, — heated  as  that  is  in  the  plains 
during  several  months  in  the  year,  to  a  temperature 
which  in  itself  is  injurious. 

In  that  country  as  well  as  in  tropical  countries 
generally,  experience  has  shown  that  exposure  of  men 
in  barracks  to  such  partial  draughts  of  air  as  take 
place  through  open  doors  and  windows  of  their  sleep- 
ing apartments,  is  prolific  of  a  variety  of  disorders  :  as 
for  example,  fever  and  rheumatism.  If  the  abdomen  be 
the  part  upon  which  these  draughts  impinge,  diarrhoea 
or  dysentery  is  often  the  result :  if  the  chest,  pneu- 
monia, pleurisy,  or  pleurodynia :  and  if  the  head  and 
face,  neuralgia,  otitis,  or  ophthalmia. 

A  plan  has  been  proposed  for  ventilating,  and  at 
the  same  time  cooling  these  buildings  by  means  of 
the  introduction  into  them  of  condensed  air.  There 
does  not  appear  however  to  be  much  prospect  of  its 
being  carried  out. 

Cooling  by  evaporation. — Another  plan  for 
attaining  the  same  end,  is  the  proposed  one  of  introduc- 
ing from  below,  air  that  has  been  cooled  by  passing 
over  water  under  the  floors,  and  thus  by  the  process 
of  evaporation  having  its  temperature  lowered.  It  is 
not  likely  to  be  extensively  carried  out ;  nor  would  it 
be  a  proceeding  to  be  approved,  to  have  a  large 
amount  of  stagnant  water  underneath  the  floor 
occupied  by  the  troops. 

To  illusteite  the  theory  upon  which  this  proposal 
is  grounded,  let  it  be  borne  in  mind,  that  for  every 
cubic  foot  of  water  evaporated,  967  cubic  feet  of  air 
have  their  temperature  lowered  1°  F.  Thus,  the 
evaporation  of  a  gallon  of  water  would  have  the  effect 
of  reducing  the  temperature  of  2,500  cubic  feet  of 
air  from  80^  P.  to  60°  F. 

It  has  ever  been  found  that  considerable  difficulty 
exists  in  ventilating  satisfactorily  one  storied  build- 
ings, such  as  those  in  which  our  troops  in  India 
have  hertofore  been  for  the  most  part  located,  as  weU 
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aB  the  lower  stories  of  buildings  that  consist  of 
several :  and  the  circumstance  furnishes  an  additional 
ai^ument  in  favor  of  double-storied  barracks  as 
recently  recommended,  in  which  the  upper  floor  only 
should  be  occupied. 

In  temperate  climates,  and  with  buildings  consisting 
of  but  one  story,  it  is  considered  that  with  a  view  to 
ensure  the  best  practicable  ventilation  of  the  room, 
and  at  the  same  time  avoid  the  risk  of  exposing  the 
occupants  to  direct  currents  of  air,  there  should 
be  in  the  waQs  of  the  apartment  five  doors;  the 
room  itself  being  adapted  for  the  accommodation 
of  twenty-four  men :  that  is,  two  doors  at  either  side, 
and  one  at  the  end.  Over  each  door  there  should  be 
a  window,  carried  up  to  within  eighteen  inches  of 
the  ceiling ;  the  sills  should  be  2  feet  or  2  feet  6  inches 
in  height,  and  formed  of  two  parts,  the  upper  of 
which  is  capable  of  being  raised  or  allowed  to  remain 
closed,  as  may  be  required :  and  with  a  view  to  prevent 
injury  to  the  men  by  direct  draughts  from  the 
doors,  screens  may  be  with  benefit  erected.  In 
tropical  climates,  similar  windows  should  be  placed 
over  each  of  the  more  numerous  doors  that  we  have 
described  as  necessary  under  such  circumstances. 

In  addition  to  these  means  of  ventilation,  ridge 
openings  along  that  part  of  the  roof,  such  as  are  com- 
monly now  formed  in  Indian  barracks>  are  most 
efiectual  in  ensuring  at  all  times  a  current  of  air 
through  the  barrack-rooms  ;  and  this  end  is  still  fur- 
ther attained  by  so  constructing^  the  roof,  that  the  eaves 
should  overlap  the  top  of  the  side  walls:  and  while 
leaving  an  interval  of  several  inches  between  them 
at  the  point  where  the  overlapping  takes  place,  extend 
to  some  distance  beyond  it :  ^us,  the  inti'oduction  of 
rain,  &c.,  is  prevented. 

Shafts. — In  buildings  of  several  stories,  tubes 
should  extend  upwards  along  the  sides  of  the  rooms 
from  the  lower  to  the  higher  flats.  These  may  consist 
of  wood  or  metaly  or  be  formed  by  the  masonry  in  the 
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side  walls  themselves.  In  arranging  these,  it  is  neces- 
sary to  bear  in  mind,  that  curves  check  the  current 
less  than  angles.  The  tops  of  the  tubes  should  be 
covered,  and  a  downward  draught  prevented  by  a  cowl 
which  turns  away  from  the  wind,  or  by  two  louvres. 

Punkahs  and  thbrmantodotes. — In  India,  pun- 
kahs and  thermantodotes  are  used  for  the  double 
purpose  of  producing  ventilation  and  cooUng  the 
atmosphere  of  a  room.  The  former  of  these  contri- 
vances have  in  reality  little  effect  in  producing  any 
absolute  change  in  the  air,  and  only  lower  temper- 
ature by'  means  of  the  agitation  of  atmosphere 
producing  evaporation  from  the  person's  surface. 
The  thermantodote  is  a  much  more  effectual  means 
of  producing  ventilation  ;  and  also  when  the  atmos- 
phere is  dry,  of  producing  cold  by  the  process  of 
evaporation  on  tixe  wet  scented  grass-roots  through 
which  it  passes,  ere  being  forced  by  machinery  into 
the  room. 

Tatties. — "  Tatties"  furnish  another  means  of  ven- 
tilating as  well  as  cooling  rooms.  They  consist  of 
frame  work  of  split  bamboo,  over  which  the  roots  of 
a  grass  of  the  genus  Andropogon  is  spread  and 
secured.  These  screens  are  made  to  fit  each  of  the 
door  ways  on  the  windward  side  of  the  barracks  ;  and 
are  of  inestimable  service  during  the  prevalence  of  hot 
winds,  by  permitting  a  free  current  of  cool  air  to 
pervade  the  barrack-rooms.  Of  course,  it  is  neces- 
sary that  they  be  attended  to  and  kept  well  watered. 
In  their  sanitary  effects  upon  the  troops  however,  they 
well  repay  the  local  Government  for  any  expense 
incurred  in  reference  to  them.  Many  cases  of  ardent 
remittent  fever,  and  of  the  disease  known  as  heat 
apoplexy  are  averted  by  their  use ;  while  in  the  cool 
cUinate  thus  temporarily  afforded  to  the  men,  and  the 
mere  bodily  comfort  they  experience,  their  general 
health  in  the  mass  is  maintained. 
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CHAPTER    XXXIIL 

OVEECEOWDING. 


-Nataral  tendency  to  huddle — Evils  from  the  practice — In  man — 
In  lower  animals — Black  hole  of  Calcutta — Small  cuhic  space — 
Overcrowding  otherwise  than  in  rooms — Early  attention  to  the 
subject  by  medical  officers — Regulations. 

Natural  tendency  to  huddle. — ^It  is  remarkable 
that  notwithstanding  the  evil  to  health,  the  incon- 
venience and  even  offensiveness  to  individuals  which 
attend  the  practice  of  huddling  numbers  together, 
there  is  apparently  a  natural  tendency  among  people 
of  all  countries,  tropical  as  well  as  Mgid,  to  follow  the 
practice.  In  India,  in  Africa,  and  in  our  own  country, 
we  see  this  filthy  practice  prevail  among  the  lower 
classes ;  in  many  instances,  its  pernicious  results  being 
farther  increased  by  insufficient  ventilation  and  diet. 
Need  we  therefore  wonder  that  under  such  circum- 
stances, small  pox,  cholera,  and  iyphus  should  every 
now  and  then  sweep  along  as  epidemics ;  and  that 
among  children  there  should  be  a  large  proportion  who 
are  scrofulous,  deformed,  or  idiotic  ? 

Overcrowding  or  ochlesis. — Captain  Hall  in  his 
work  on  the  Exquimaux,  describes  the  horrible  fetor 
that  exists  within  the  close  ill-ventilated  huts  occupied 
by  these  people ;  and  any  person  who  has  been  in  the 
Himalayabs,  has  no  doubt  experienced  a  feeling  of 
nausea  while  passing  the  doors  of  the  TTill  men's 
huts  from  a  similar  cause.  The  accounts  of  the  pro- 
gress of  the  Indian  plague,  or  mahamurree  which 
devastated  the  hilly  parts  of  India  in  1851  and  1852, 
are  replete  with  examples  of  the  evils  that  occurred 
from  the  combined  effects  of  overcrowding,  want  of 
ventilation,  and  inferior  diet. 
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Evils  from  the  practice. — The  numerous  evils 
that  arise  from  crowding  numbers  of  persons  together 
in  a  limited  space,  are  now  so  universally  acknow- 
ledged, that  only  a  few  remarks  on  the  subject  are 
required  in  this  place ;  perhaps  there  is  no  one  cir- 
cumstance that  has  had  such  a  distinct  effect  in  bring- 
ing about  the  diminished  rates  of  sickness  and  mor- 
tality as  compared  with  former  times,  as  that  of 
allowing  them  increased  space  and  accommodation  in 
barracks. 

In  some  barracks  that  have  in  the  recollection  of 
the  writer  of  this  work  been  occupied  by  1,000  or 
1,200  men,  not  more  than  400  are  now  placed;  and 
the  result  has  been  a  decrease  in  the  rate  of  death 
in  more  than  a  corresponding  proportion. 

Ventilation. — No  species  of  animals,  so  wrote 
Dr.  Paris,  "  can  congregate  in  ill-ventilated  apartments 
with  impunity.  Under  such  circumstances,  the  horse 
becomes  affected  with  glanders,  fowls  with  pip,  dogp 
with  distemper ;  and  sheep,  if  too  thickly  folded,  with 
a  disease  peculiar  to  them.  In  the  history  of  hos- 
pital gangrene,  he  observes,  that  we  have  the  most 
satisfactory  evidence  of  the  influence  of  a  pestilential 
atmosphere  generated  by  the  congregation  of  sick  :  and 
he  quotes  an  instance  at  Turin  in  1817 — 1820,  where, 
according  to  Dr.  Eiberi,  this  disease  varied  with 
the  relative  impurity  of  the  air;  those  patients 
who  lay  in  the  best  ventilated  parts  of  the  sick  wards 
having,  instead  of  the  severe  sphacelation  that  else- 
where prevaUed,  an  erysipelatous  affection. 

In  man. — Among  the  more  ordinary  effects  of  over- 
crowding when  long  continued,  the  following  may  be 
enumerated  namely,  degeneration  of  the  internal 
organs, — a  source  of  many  instances  of  sudden 
death  met  with  in  India:  anoemia  and  cachexia, 
hepatitis,  dysentery,  remittent  and  iyphus  fever  : 
ophthalmia,  phthisis,  and  scrofula. 

It  is  moreover  well  known  that  epidemics  prevail 
more  fatally  in   crowded  locaUties  than  in  *  others ; 
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and  that  the  type  of  a  disease  accidentallj  introduced, 
becomes  speedily  aggravated  by  the  £Eict  of  masses 
living  together  under  one  roof. 

In  India,  the  disease  commonly  called  sun  stroke  or 
heat  apoplexy,  occurs  as  is  well  known  much  more 
frequent  aafong  men  in  barracks,  goard-rooms,  or 
hospitals,  than  in  those  who  are  much  in  the  open  air, 
however  hi&rh  the  temperature  may  be.  On  tiie  line 
of  march  too.  it  is  much  more  likely  to  attack  men 
when  marching  in  close  column,  or  through  a  belt  of 
brushwood  where  free  circulation  of  air  is  prevented, 
then  when  proceeding  along  ordinary  roads,  or  across 
country.  This  was  specially  observed  to  be  the  case 
during  the  campaign  of  1857-58  in  that  country,  and 
illustrates  what  has  already  been  stated  in  regttfd  to 
overcrowding  being  possible,  with  its  attendant  evil 
results,  alike  when  it  takes  place  in  a  given  space, 
whether  out  of  doors,  or  in  a  building. 

Among  low£R  animals. — It  is  not  in  the  human 
race  alone  however,  that  overcrowding  '  exerts  an  evil 
effect ;  the  lower  animals  are  equally  affected  by  the 
same  cause.  It  is  even  believed  by  some  authorities, 
that  in  the  instance  of  game,  for  example,  the  exces- 
sive strictness  with  which,  under  the  operation  of 
recent  enactments  for  their  preservation,  this  is  carried 
out  by  some  landlords,  the  occurrence  among  birds 
so  protected,  of  fatal  disease,  has  not  only  defeated  the 
desired  end,  but  vindicated  the  natural  law  in 
obedience  to  which,  no  more  than  a  certain  population 
of  whatever  description  it  be,  can  long  live  and  thrive 
upon  any  given  extent  of  territory. 

OvERCBX)WDiNG. — ^Dr.  Pordycc  mentions  instances 
where  sheep  and  hogs  were  transported  during  the 
American  War  from  England  to  America  in  the  holds 
of  ships,  and  many  of  them  were  confined  in  a 
small  space  ;  an  infectious  fever  broke  out  among  them, 
which  destroyed  great  numbers  of  these  animals :  and 
there  is  reason  to  believe  that  the  plague  which  now 
prevails  among  cattle  in  the  United  Kingdom,  has  in 
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some  measure  at  least  been  attributable  to  the  manner 
in  which  animals  were  crowded  together  in  the  sheds 
in  which  they  were  kept:  on  board  steamers,  and  while 
being  transported  by  nulway. 

Black  Hole  op  Calcutta. — One  of  the  most  terri- 
ble illustrations  of  the  effects  of  overcrowding  in  a 
heated  atmosphere  that  history  records,  is  fiirnished 
by  the  catastrophe  which  befel  our  countrymen 
who  in  1756  fell  into  the  power  of  Sur^-ood-Dowlah. 

The  black  hole  was  the  dungeon  of  the  fort,  a 
part  of  a  low  range  of  buildings  &cing  the  west.  It 
was  provided  wii£  only  two  small  windows,  both  of 
which  opened  in  that  direction,  and  were  sheltered  by 
the  verandah  that  ran  along  its  front ;  a  door  entered 
it  on  the  north  side.  A  wooden  platform  raised  three 
or  four  feet  from  the  floor,  open  beneath  and  six  feet 
broad,  extended  along  the  east  side  of  the  dungeon 
for  persons  to  sleep  upon.  The  windows  were  barred. 
The  dimensions  of  tlus  room  were  18  feet  x  14,  and 
18  feet  high.  • 

These  measurements  would  give  a  total  amount  of 
space  equal  to  262  superficial  and  4,536  cubic  feet. 

Into  this  terrible  place,  on  20th  June,  1756,  when 
the  heat  at  Calcutta  is  at  its  greatest,  146  British  were 
driven.  Thus  each  had  actually  less  than  2  feet  of 
superficial  space,  and  only  31  of  cubic,  while  there 
was  no  thorough  draught,  and  no  escape  for  vitiated  air. 
The  results  are  graphically  described  by  Orme.  At  the 
expiration  of  ten  hours,  only  23  remained  aUve :  several 
of  these  were  delirious :  others  were  so  weak  as  not  to 
be  able  to  stand :  while  the  stench  from  the  decom- 
posing bodies  of  the  dead  was  such  when  the  doors 
were  opened,  as  to  render  it  a  matter  of  difficulty  to 
get  natives  to  enter  and  remove  the  bodies  to  the 
ditch,  in  which  a  place  had  been  excavated  for  their 
reception. 

Small  cubic  spacb. — ^The  small  amount  of  space  in 
which  life  may  for  some  time  be  maintained,  is  perr 
fectly    marvellous.    In  Chinese  cities  for  example^ 
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beggars  have  been  seen  by  the  writer,  huddled  together 
in  a  room  in  which  the  proportion  of  space  was  only 
35  cubic  feet  per  man  :  and  slaves  have  been  known 
to  have  no  more  than  14  feet  during  a  voyage  of  six 
weeks'  duration.  We  all  have  read  of  tifie  frightful 
mortality  during  what  has  been  called  the  middle 
passage  however :  and  with  a  degree  of  packing  human 
beings  such  as  this,  we  cease  to  wonder  that  such 
should  be  the  case ;  on  the  contrary,  the  natural  sur- 
prise is  that  any  should  survive. 

OVEBCEOWDING  OTHERWISE    THAN    IN    EOOMS. It    is 

not  alone  in  apartments  however,  that  overcrowding 
may  take  place,  although  it  is  to  this  condition  that 
the  condition  is  usually  assigned.  It  may  be  brought 
about  by  having  barracks  erected  in  too  dose  proxi- 
mity to  each  other ;  by  having  buildings  erected  with 
too  many  stories  for  occupation  by  troops ;  and  also 
from  continuously  keeping  men  massed  together  in 
the  open  air,  as  during  drills.  In  fact,  the  results  to 
health  are  very  simUar,  whether  the  crowding  take 
place  in  a  room  or  upon  a  given  space  of  ground. 

This  view  of  the  subject  received  some  of  the 
consideration  that  is  due  to  its  great  importance,  by 
the  Crimean  Commission,  especially  in  the  bearing  of 
the  question  upon  encampments.  In  connection  with 
this.  Miss  Nightingale  in  her  remarks  on  mortality  in 
the  British  army,  very  truly  observes  that  "other 
things  being  equal,  the  sickness  and  mortality  among 
given  populations  bear  a  certain  ratio  to  their  density. 
The  most  densely  peopled  towns  and  districts  are 
generally  the  most  unhealthy." 

As  a  standard  of  comparison,  the  density  of  popu- 
lation in  some  of  the  most  crowded  towns  in  the 
United  Kingdom,  and  in  camps  arranged  a^ording 
to  the  instructions  by  the  Quarter  Master  G-eneral's 
Department,  is  represented  in  the  rule  quoted:  thus, 
including  built  area  and  streets,  there  are  in  East 
London,  1,76,816  persons  per  square  mile,  and  this 
degree  of  density  is  the  greatest  shown  in  the  table 


(    165    ) 

here  alluded  to,  whereas  according  to  the  instructions  for 
encampments,  the  density  of  population  over  the  area 
of  the  tents  and  the  intermediate  streets,  would  be  from 
3,47,000  to  6,64,000  according  to  the  plan  adopted ; 
and  if  that  over  the  occupied  area  alone  be  considered^ 
it  would  amount  to  1,054,820. 

In  farther  illustration  of  the  same  point,  a  series  of 
diagrams  is  given  by  the  talented  authoress.  Accord- 
ing to  these,  the  space  allowed  to  each  person  is  17'6 
square  yards ;  the  average  distance  from  person  to 
person,  4*5  yards.  In  London  generally,  these  are 
respectively  160  yards  and  14*2  yards.  According  to 
the  instructions  of  the  Quarter  Master  General,  if  we 
include  the  occupied  and  the  unoccupied  area,  the 
density  of  population  would  according  to  the  plan  for 
encampment  selected,  be  from  4*7  to  8"9  square  yards 
per  person ;  the  degree  of  proximity  or  distance  from 
person  to  person,  23  to  3*2  yards :  while,  if  we  only 
take  into  account  the  area  actually  occupied,  the 
space  per  person  is  3  yards ;  the  distance  from  persou 
to  person,  1*9  yards. 

It  is  satisfactory  to  know  that  camps  in  India 
formed  according  4»  the  local  regulations,  afford  to 
each  person  an  area  of  about  360  yards ;  that  is, 
more  than  double  the  space  enjoyed  by  the  inhabi- 
tants of  London  as  a  body.  Considering  the  nature 
of  the  chmate,  this  is  by  no  means  too  much  :  but  in 
a  country  where  so  many  sanitary  defects  exist,  it  is 
well  to  find  that  in  this  respect  at  least  the  arrange- 
ments are  far  more  satisfactory  than  they  are  under 
Imperial  usages. 

Early  attention  to  the  subject  by  Medical 
Officees. — As  in  other  so-called  recent  sanitary 
improvements  however,  so  in  those  regarding  the 
amount  of  space  deemed  necessary  to  the  health  of 
troops  that  have  of  late  years  been  introduced,  we 
claim  for  army  medical  officers  the  credit  of  having 
urged  their  necessity  many  years  ago,  and  long  before 
the  subjects  had  attracted  the  attention  of  persons  to 
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whom  the  title  of  sanitary  reformers  is  now  nsnaUy 
given.  Thus,  Dr.  Eush  in  1777,  expressed  himself  to 
file  following  effect, — "  Too  many  soldiers,"  he  said, 
"  should  not  be  allowed  on  any  pretence  whatever  to 
crowd  into  the  same  tent  or  quarter.  Jail  fever,"  he 
further  observed,  "is  the  offspring  of  perspiration 
and  respiration  of  human  bodies  brought  into  a  com- 
pass too  narrow  to  be  diluted  and  rendered  inert  by 
mixture  with  the  atmosphere," — and,  in  1808,  Dr. 
Cutbush,  also  of  America,  strongly  urged  that  soldiers 
wherever  quartered,  ought  never  to  be  crowded 
together :  because,  as  he  observed,  the  emanations  from 
their  bodies  and  lungs,  and  the  odours  fix)m  the  privies 
that  are  near,  may  produce  disease. 

Of  late  years,  very  definite  and  precise  rules  have 
been  laid  down  relative  to  the  amount  of  space  to  be 
allowed  to  soldiers  in  the  different  kinds  of  habitations 
they  may  have  to  occupy  :  and  so  minute  have  been 
the  details  in  regard  to  this  subject,  that  the  deduction 
necessary  on  account  of  the  space  taken  up  by  the 
man's  body,  has  been  defined.  It  is  stated  to  be  at 
home  and  in  the  colonies,  3  to  4  cubic  feet :  but  for  a 
soldier  in  hospital,  including  bedding,  bedstead,  and 
bedside  tables,  about  10  cubic  feet.  In  Indian  barracks, 
there  is  a  deduction  from  the  space  in  barracks  to  be 
made  on  account  of  the  soldiers'  boxes,  according  to 
the  size  of  these,  over  and  above  what  is  here  noted. 

Eegulations. — Thus  we  find  it  laid  down  by  the 
Boyal  Commission,  that  in  barracks,  the  cubic  space 
per  man  should  be  1,000  to  1,500  feet,  and  the 
superficial,  80  to  100  ;  the  additional  rule  being  given 
that  beds  should  not  be  less  than  three  feet  apart 
from  each  other. 

It  is  generally  now  admitted  that  in  barracks 
situated  in  temperate  climates,  the  amount  of  space 
per  man  should  not  be  less  than  600  cubic  feet ;  pre- 
suming that  the  air  in  the  barrack-room  is  changed 
twice  every  hour,  thus  giving  each  man  1,200  cubic 
feet  during  that  time.  Some  authorities  consider  even 
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this  space  insufficient,  and  that  2,000  cubic  feet  is 
the  TninimiiTn  amount  that  soldiers  ought  to  have 
per  hour. 

In  temporary  barracks  at  home,  it  is  not  deemed 
advisable  that  troops  have  less  than  600  cubic  feet  of 
space;  ia  huts  400;  in  hospital  1,200.  In  the 
iropics,  1,500  cubic  feet  is  the  smallest  quantity  that 
is  deemed  sufficient :  and  in  either  case  the  amount 
should  be  changed  twice  an  hour. 

Other  authorities  are  of  opinion  that  a  soldier  in 
barracks  should  have  1,059  cubic  feet,  and  at  night 
2,118.  That  persons  employed  in  workshops  should 
have  2,118 ;  that  a  similar  amount  per  man  should  be 
allowed  in  prisons  and  theatres.  In  schools,  1,059 ; 
in  hospitals  under  ordinary  circumstances,  2,825  ;  in 
surgical  wards  4,000  ;  and  that  during  an  epidemic, 
the  allowance  per  patient  should  be  5,600  eubic  feet. 

We  ought  to  bear  the  facts  in  mind  however, 
that  neither  superficial  space  by  itself  nor  cubic  space 
by  itself,  as  indicated  by  mere  figures,  represent  the 
suitability  of  an  apartment  for  occupation  by  a  parti- 
cular number  of  troops ;  thus,  we  may  have  large 
cubic  space  with  insufficient  superficial  area,  or  vice 

r'sa:  and  again,  especially  in  prison  cells,  we  may  find 
long  narrow  apartments  of  the  kind,  places  that  are 
totally  unsuited  for  occupation,  although  mere  arith- 
metical figures  would  lead  to  the  impression  that  in 
both  cubic  and  superficial  measurements  they  were  in 
every  way  satisfactory. 
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CHAPTER  XXXIV. 

DISINPEOTANTS  AND  DEODOEANTS. 


Those  formerly  used — Objects — Fresh  air — Heat — Purifying  solids 
— Purifying  liquids — Purifying  gases — Aceording  to  American 
Sanitary  Commission — Other  disinfectants — Fumigation  of 
stables. 

Those  formerly  used. — ^The  means  of  purifying 
the  air  and  destroying  infection,  commonly  used  prior 
to  the  present  century,  consisted  in  white- washing 
with  lime ;  scouring  the  wood  work  with  ley  or  potash 
and  water,  or  with  lime  water:  fumigation  with 
vinegar,  or  with  nitre  or  gun-powder;  and  the 
reader  need  scarcely  he  reminded  that  persons  were 
formerly  sponged  with  vinegar  before  being  brought 
into  court  from  jail. 

Bed  clothes. — All  the  old  writers  express  them- 
selves as  fuUy  aware  of  the  dangers  that  may  arise 
from  accumulations  of  clothing  that  had  been  used  by 
persons  suffering  from  infectious  disease.  Lind, 
Trotter,  and  others  recommend  that  it  should  be  at 
once  thrown  into  tubs  containing  potash  ley,  or  that 
as  heat  is  a  powerftd  corrector  of  contagion,  the  cloth- 
ing be  exposed  to  it  in  ovens.  We  thus  see  that  our 
forefathers  were  careful  to  apply  the  means  at  their 
disposal,  and  although  these  were  few  and  limited 
compared  to  the  list  that  has  been  made  available 
for  us,  it  would  be  unfair  towards  them  to  believe 
that  this  portion  of  hygiene  had  only  recently  been 
attended  to. 

Object  sought. — ^The  object  sought  to  be  attained 
by  the  use  of  disinfectants  and  deodorants,  is  the 
purification  of  the  atmosphere  from  noxious  or 
morbific  matters  that  may  have  been  imparted 
to  it. 
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Frbsh  air.-— Undoubtedly  the  best  disinfectant  itf 
&esh  air ;  no  miasm  can  withstand  it. 

Heat. — Among  the  artificial  purifiers  of  the  atmos- 
phere, a  very  powerfal  one  is  heat.  A  temperature  of 
120^  F.  destroys  the  poison  of  some  diseases,  as  for 
example  plague :  of  150^  F.  that  of  scarlatina  and 
typhus :  hence,  by  the  simple  process  of  subjecting 
wearing  apparel  to  that  degree  of  heat,  all  danger  of 
infection  being  communicated  by  them  is  destroyed. 

Purifying  solids. — The  solid  substances  which  act 
as  purifiers  of  the  atmosphere,  are  charcoal,  quick- 
lime, and  dried  earth. 

Charcoal. — Charcoal  by  its  powerM  affinity  for 
oxygen  and  its  capacity  for  absorbing  gases,  decom^ 
poses  organic  matters  suspended  in  the  atmosphere, 
and  for  this  purpose  should  be  employed  when  neces- 
sary, suspended  in  bags  or  in  open  trays.  Besides 
expediting  the  oxidation  of  injurious  matters  by  virtue 
of  its  porosity,  it  is  capable  of  absorbing  immense 
quantities  of  gaseous  bodies :  for  both  these  purposes, 
vegetable  charcoal  is  best  adapted ;  and  of  it,  that  of 
beech  wood,  which  according  to  Leibig  is  so  porous 
that  the  surface  presented  by  a  cubic  inch,  is  equal  to 
that  of  100  square  feet. 

Quick  lime. — ^This  absorbs  carbonic  acid  and  water, 
and  in  absorbing  the  latter  takes  up  organic  matter : 
it  moreover  unites  with  the  phosphoric  acid,  the  car- 
bonic add,  and  the  stdphuretted  hydrogen ;  thus  it 
exerts  its  purifying  eflfect  upon  the  atmosphere  of  a 
room  by  the  process  of  white-washing  the  walls. 
After  a  few  days  however,  decomposition  again  takes 
place  among  these  combiuations  themselves,  and  offen- 
sive odours  are  liberated. 

Dry  earth. — ^Dry  earth  is  the  simplest  and  most 
readily  available.  It  has  been  used  fix>m  the  earhest 
ages  as  mentioned  more  at  length  under  the  head 
of  "  conservancy"— what  for  instajace  is  sepulture  of 
the  dead  but  an  application  of  the  process*?  What 
the  custom   stiU   in  use   in  many  smaller   houses 
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at  home,  in  public  houses  and  tap  rooms,— of 
besprinkling  sand  upon  the  floor,  but  a  practical  appli* 
cation  of  dry  earth  as  a  deodorant  ?  The  Chinese 
have,  as  elsewhere  mentioned,  employed  earth  for 
intermixture  with  human  ordure  for  generations, 
although  with  them  the  process  of  strewing  the 
preparation  upon  the  fields,  and  thus  exposing  it  to 
the  elements,  destroys  the  effects  as  a  deodorant  that 
it  may  have  at  first  exerted. 

Erehecausis. — ^Dry  earth  acts  in  a  great  measure 
like  charcoal :  that  is,  partly  by  condensing  putrid 
vapours  within  its  pores  and  on  its  surface,  thus 
causing  them  to  unite  with  oxygen  forming  slow 
combustion, — ^a  process  to  which  the  name  of  ereme- 
causis  has  been  given.  It  is  necessary  however, 
that  the  substances  so  used  be  perfectly  dry,  and  that 
air  have  free  access  to  them. 

Pebnitrate  and  febchloride  of  iron. — By  the 
action  of  pernitrate  and  perchloride  of  iron,  a  large 
amount  of  peroxide  of  the  metal  is  thrown  down,  and 
this  carries  with  it  the  suspended  matters.  Sulphu- 
retted hydrogen  is  decomposed;  sulphuret  of  iron 
being  formed  during  the  decomposition. 

McDougal's  powder. — ^McDougal's  powder  is  stated 
to  consist  of  a  combination  of  sulphites  of  lime  and 
of  magnesia  with  carbolic  acid.  Its  power  of  deodoriz- 
ing  matters  arises  firom  the  property  it  possesses  of 
preventing  changes  taking  place  in  those  of  an  orga- 
nic nature  to  which  it  is  applied. 

Most  common  disinfectants. — Among  the  most 
convenient  substances  for  use  as  disinfeci^ts  may  be 
enumerated  chlorides  of  sodium,  of  lime,  of  zinc: 
hypochlorites  of  potass  or  of  soda, — the  latter  pre- 
paration known  under  the  name  of  Labarraque's  dis- 
infecting fluid :  sulphurous  acid,  the  vapours  of  nitric 
acid,  of  muriatic  acid,  oxygen,  creasote. 

Others  less  common. — Among  others  that  have  been 
used,  although  less  extensively,  are  superphosphate 
of  magnesia :  alum,  sulphates  of  iron,  and  of  copper. 


(    471    ) 

Iodine. — ^Tincture  of  iodine  is  said  to  be  one  of 
the  cheapest  disinfectants :  it  possesses  the  doable 
advantage  of  exerting  its  effect  by  the  vapour  it  gives 
off,  as  well  as  by  being  applied  in  the  liquid  state  to 
solid  sur&ces,  or  matters  of  an  offensive  nature. 

Purifying  liquips. — The  following  is  a  brief  notice 
of  the  mode  of  action  of  some  of  the  more  generally 
used  purifying  liquids,  m— 

fa). — Cond^  8  liquid. — li  consists  of  permanganate 
of  potass  :  oxidizes  organic  matter,  but  has  no  effect 
upon  gases. 

(bj. — Nitrate  of  lead. — ^Affects  chiefly  the  ammo- 
niacal  compounds,  and  sulphuretted  hydrogen. 

CcJ. — Chloride  of  zinc, — Like  the  above  it  also 
affects  chiefly  combinations  of  amnonia  and  of  sulphur: 
contrary  however  to  the  general  impression  entertained 
in  regard  to  it,  it  would  appear  to  have  comparatively 
Uttle  effect  upon  organic  matter. 

(dj. — CMorinated  solution  of  soda. — This  as  a 
deodorant,  acts  by  its  strong  affinity  for  hydrogen, 
decomposing  all  the  compound  gases  into  which  it 
enters,  especially  that  of  amnonia  which  plays  an 
important  part  in  the  process  of  putrescence  of  wounds 
and  ulcer. 

(ej. — Perchloride  of  iron. — ^This  has  great  effect 
upon  sewage  :  it  destroys  sulphide  of  ammonia,  and 
sulphuretted  hydrogen. 

Purifying  gases. — Of  the  most  effectual  gaseous 
agents  by  which  purification  of  the  atmosphere  is 
produced,  the  following  are  some  of  those  most  com- 
monly used,  viz. — 

fa  J — Chlorine. — It  decomposes  instaneously  sulphu- 
retted hydrogen  and  sulphuret  of  ammonia,  and  de- 
stroys odours  whether  arising  from  organic  or  inorganic 
matters ;  hence,  it  is  among  the  most  effectual  if  not 
actually  the  most  effectual  of  all  deodorizers.  It  is 
effectual  in  checking  the  spread  of  typhus,  and  might 
be  so  also  in  dysentery  occurring  in  crowded  situations 
as  on  board  a  ship. 
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Ci.  ^'^Ni^us  acid, — ^This  compound  is  irritating,  but 
effectually  destroys  organic  matters,  and  the  smell 
which  adheres  to  dead-houses.  It  also  decomposes 
sulphuretted  hydrogen  :  is  said  to  check  the  spread  in 
buildiugs  of  cholera,  and  to  be  effectual  in  destroying 
the  poison  of  typhus  and  of  yeUow  fever. 

fcj — Nitric  acid, — ^The  action  of  this  is  said  to  be 
effected  by  its  readily  parting  with  one  equivalent  of 
oxygen  to  the  substance  to  be  deodorized,  and  which 
thus  becomes  oxidated.  The  nitric  acid  having  thus 
become  nitrous  acid,  speedily  regains  its  original  com- 
position by  taking  back  from  the  atmosphere  the 
equivalent  of  oxygen :  thus  the  process  of  decom- 
position goes  on. 

CdJ — SulphuTouB  add, — ^This,  like  nitrous  acid  is 
very  irritating;  it  destroys  ainmonia<»l  compounds 
and  sulphuretted  hydrogen, — ^sulphates  being  pro- 
duced. 

(eJ — Ammonia, — ^The  vapour  neutralises  organic 
matters,  and  in  some  measure  destroys  malaria ;  hence, 
the  every-day  use  of  smelling  salts  is  actually  beneficial 
in  warding  off  the  effects  of  certain  atmospheric 
poisons. 

Cf,) — Vinegar, — The  vapour  of  vinegar  is  pleasant, 
but  of  inferior  utility  in  destroying  poisons  suspended 
in  the  atmosphere :  as  has  been  remarked,  its  employ- 
ment has  no  other  effect  than  to  conceal  one  odour  by 
producing  another. 

Ill  addition  to  all  these,  we  find  that  fire,  smoke  of 
wood,  and  the  fiimes  of  sulphur  are  described  by  Dn 
Eush  as  having  a  singular  efficacy  in  restoring  the 
puriiy  of  the  air ;  and  in  India,  so  recently  as  1864, 
it  was  recommended  by  a  medical  officer  of  many  years 
experience  in  that  country,  that  green  wood  should  be 
burnt  as  a  preservative  against  cholera. 

According  to  Ameeican  Sanitary  Commission. — 
The  following  is  a  resume  of  the  classification  of  dis- 
infectants adopted  by  the  American  Sanitary  Commis- 
sion, viz,-^ 
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1. — ^Absorients  and  retainers  of  noxious  effluvia  as 
charcoal,  sulphite  of  lime,  porous  clay,  and  silicate 
of  alumina. 

2. — Chemical  ^ents  that  act  upon  and  re-combine 
some  of  the  elements  of  noxious  effluvia,  such  as 
quick  lime,  sulphuric  acid,  hydrochloric  acid,  nitric 
acid,  nitrous  acid. 

(SJ — Soluble  salts  that  arrest  decomposition,  as 
nitrate  of  lead,  chloride  of  zinc,  protochloride  of  iron, 
and  protosulphate  of  iron. 

4. — ^Antiseptics,  active  in  destroying  compound 
gases,  as  chloride  gas,  hydrochlorite  of  soda,  (Labar- 
raques'  solution),  chloride  of  lime. 

5. — ^The  most  prompt  and  effective  antiseptic 
known, — ^bromine. 

6. — ^Antiseptic,  as  an  oxidizer  and  available  source 
of  ozone, — ^permanganate  of  potass. 

7.  Antiseptic  and  deodorant  (but  precise  mode  of 
action  not  stated.)  Carbohc  acid  and  coal  tar  com- 
poimds. 

8.  Destructive,— Heat  of  212^,  and  cold  of  32«  R 
Disinfectants. — ^The  same  Commission  recommends 

one  or  other  of  the  following  disinfectants  as  being 
the  most  convenient,  namely: — ^in  hospital  wards,  bar- 
racks, transports,  and  contaminated  quarters,  chlorine 
and  Ihe  alkaline  chlorides,  nitrous  acid  vapour,  bromine 
vapour,  permanganate  of  potass,  nitrate  of  lead  or  iron, 
charcoal,  gypsum,  quick  lime,  or  coal  tar  compounds. 

For  cleaning  latrmes,  sinks,  sewers,  &c.,  coal  tar  and 
its  compounds,  chloride  of  lime,  sulphate  of  iron,  char- 
coal, gypsum  :  or  dry  earth,  after  proper  cleansing  and 
flushmg. 

Other  eecommendations. — The  following  is  ah 
epitome  of  the  measures  recommended  by  Dr.  Jackson 
for  the  purification  of  barracks  infected  with  contagious 
disease,  namely,  nitrous  fumigations,  white  washing, 
a  coating  of  hot  varnish :  washing  the  floor  and  walls 
with  soap  and  hot  water,  or  water  and  potash  provided 
the  walls  be  polished :  dry  rubbing  daily  in  damp  and 

1  K 
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foggr  weather :  and  ''  by  the  jnroper  management  of 
a  vokutne  oi  pure  air  entering  at  me  level  of  the  floor 
by  doors  and  windows  in  fine  weather." 

Tar  is  now  nsed  in  barracks  in  the  United  Kingdom 
for  the  purpose  of  deodorizing  urinals :  andin  Fruicea 
stiU  more  perfect  arrangement,  by  which  one  of  its 
perparations  is  simply  dropped  into  the  receptacle ;  a 
small  quantity  being  sufficient  for  the  purpose. 

In  India,  a  preparation  called  dkoona,  is  used  for 
the  same  purpose,  and  is  said  to  be  tolerably  sue* 
cessfcd. 

FuiciQATioN  ov  sTABLBs.-^The  instructions  for 
cleansing  and  fumigating  stables,  contained  in  the 
Aide  Memoire  for  French  artillery  officers,  direct  that 
with  a  view  to  fomigate  stables  that  require  that 
operation,  the  entrance  to  the  stable  shim  be  well 
swept,  the  walls  well  washed  with  water,  the  mangers, 
stalls,  pegs,  and  all  wood  work  cleansed  with  soap  and 
water :  after  which,  these  as  well  as  the  buckete  and 
troughs  are  to  be  washed  with  a  solution  of  one  part 
of  potash  of  commerce  in  16  parts  of  water;  the 
waUs  are  to  be  then  white-washed. 

Fumigation  will  subsequentiy  be  effected  with 
chlorine  prepared  by  mixing  4  parts  of  sea  salt,  and  1 
part  of  black  oxide  of  manganese ;  to  which  is  added  2 
parts  of  sulphuric  acid,  diluted  with  2  parts  of  water. 
The  dish  containing  this  mixture  is  placed  upon  live 
charcoal,  the  doors  are  shut,  and  the  fumigation  allowed 
to  proceed  during  12  hours ;  the  doors  are  then  opened, 
and  thus  the  place  is  left  till  all  odours  disap- 
pear. 

Fifty  grains  of  the  salt,  with  the  other  materials 
in  proportion,  form  a  sufficient  quantity  for  fumiga- 
ting a  stable  containing  15  to  20  horses,*  if  the 
stable  be  larger,  several  dishes  containing  the  mate- 
rials should  be  placed  at  intervals. 

In  the  absence  of  the  above  materials,  nitrous  acid 
iumes  may  be  disengaged  by  adding  sulphuric  acid 
to  nitre. 
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The  fames  of  vinegar  and  of  aromatic  plants  are 
useless  as  disinfectants,  they  only  serve  to  mask  one 
smell  by  another. 

Anouier  means  of  disinfecting  stables  is  to  wash 
their  various  parts  with  a  mixtore  of  one  part  of 
chlorinated  solution  of  soda  to  twelve  of  water ;  this 
being  appUed  by  means  of  a  brush. 

Of  harness. — ^To  disinfect  harness,  solution  of 
chlorine,  or  of  chloride  of  calcium  is  applied  to  the 
tainted  portions.  Having  taken  the  harness  to 
pieces,  wash  separately  its  different  parts  in  this 
manner,  then  apply  water  freely :  wash  the  metal  por- 
tion with  soap  and  water,  and  finally  apply  neat's  foot 
oil  to  the  leather  portions. 

All  articles  employed  in  grooming  horses  affected 
with  infectious  diseases,  must  be  destroyed ;  and  the 
clothes  worn  by  the  grooms  must  be  washed  with 
chlorine  solution,  as  is  the  harness. 
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CHAPTER  XXXV. 

CONSERVAI^OT. 


JOrains  and  sewers — Principles  of  drainage — Size  of  pipes — 
Provision  i^Ainst  floods — "  Fall" — Flashing — Ventilation  of 
sewers — Emanations — Cesspools — Trenches — Paving  drains-^ 
Subsoil  drainage — Evils  from  imperfect  sewage — Sewers  and 
drains  in  India  ~ Latrines — Urinals — Acton'sjets — Dry  earth 
conservancy — Removal  of  ordure — Conservancy  of  "married" 
barracks. 

Probably  there  is  nothing  in  the  principles  about 
to  be  propounded  in  this  chapter  that  is  more  appli- 
cable to  the  conditions  of  militaiy  life  than  to  any 
others,  where  large  bodies  of  persons  are  congregated 
together  in  buildings  erected  and  specially  arranged 
for  them ;  it  seems  to  the  writer  however,  that  in 
order  to  fulfil  the  objects  of  the  present  work,  this 
purpose  would  be  still  incomplete,  were  some  remarks 
not  added  in  regard  to  the  general  subject  of 
conservancy. 

Drains  and  sewers. — It  is  almost  unnecessary  to 
observe  that  for  the  purpose  of  removing  the  refuse 
fluids  of  houses,  barracks,  hospitals,  stations  or  towns, 
sewers  and  drains  are  made ;  it  therefore  becomes 
apparent^  that  in  the  construction  of  buildings  of 
whatever  nature,  if  in  places  where  a  regular  system  of 
drainage  is  practicable,  plans  for  the  latter  are  as 
essential  aa  tiiey  are  for  the  building  itself ;  and  that 
before  its  erection  is  commenced,  the  under-ground 
drainage  should  be  laid  down  and  properly  arranged 
with  regard  to  the  final  means  of  disposal  or  escape. 

Principles  of  drainage. — According  to  the  War 
Oflice  Commission,  the  following  principles  should  be 
held  in  view  in  connection  with  barrack  drainage, 
namely :— 
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(a.)     Abolish  cesspits. 

(b.)    Conduct  all  drains  away  from  the  buildings. 

{c.)  For  the  main  drain  of  each  barrack>  a  6  or  9-inch 
glazed  earthen-waw  pipe  is  sufficient. 

(d.)  This  should  receive  the  water  firom  the  ablution 
room  and  night  urinal,  and  the  roof  water  not  tanked 
for  use. 

(e.)  The  drain  should  be  trapped  outside  the  btdld- 
ing,  and  ventilated. 

Whatever  be  the  description  of  drainage  adopted ; 
that  is,  whether  the  conduits  consist  of  pipes,  open 
trenches,  or  under  ground  and  masonry  lined  "mains,** 
two  points  have  to  be  considered  in  reference  to  their 
plan  of  construction  :  these  are  1st,  their  proper  size, 
and  2nd,  the  degree  of  "  fall"  they  must  have. 

Size  op  pipes,  &c. — Earthen- ware  pipes  of  4  inches 
in  diameter,  are  sufficient  for  water  closets  and  sinks ; 
these  may  join  drains  of  6  inches  ;  the  6  inches  join- 
ing those  of  9  inches,  12  inches,  and  15  inches  :  tiiese 
forming  a  tributary  main,  or  passing  to  a  main  sewer. 

For  all  purposes  of  drainage  of  barrack  and  hospital 
buildings,  latnnes,  closets,  urinals,  lavatories,  sinks  and 
baths,  glazed  earthen-ware  pipe  drains  of  9  or  12 
inches  diameter  will  be  sufficient  for  1,000  men.  If 
however,  we  take  the  requirements  of  England  as 
regards  sewers  as  an  example,  we  find  that  although 
this  size  is  deemed  sufficient  to  meet  the  actual  neces- 
sities as  here  noted ;  stiU,  in  order  that  provision  be 
at  the  same  time  made  tov  carry  off  water  which 
suddenly  falls  during  rain  storms,  instead  of  the 
sewers  having  the  above  dimensions,  the  rule  seems 
to  be  that  for  these  necessities,  the  dimensions  shall 
be  4  feet  high  by  3  feet  wide. 

This  question  may  also  be  convenientiy  put  in 
another  shape,  thus,  in  England,  the  difference  in  the 
volume  of  water  to  pass  through  drains  and  sewers 
varies,  as  may  be  illustrated  by  the  states  of  the 
natural  streams  from  a  minimum  in  times  of  drought, 
to  a  maximum  after  excessive  rain  of  300  and  even 
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600  to  1.    In  tropical  countries,  the  difference  is 
much  more  than  even  this. 

Provision  against  floods. — ^It  is  also  necessary  to 
bear  in  mind,  while  laying  down  plans  regarding  the 
outlet,  if  that  be  towards  the  sea  or  a  tidal  river,  to 
what  height  the  flood  usually  rises ;  thus,  for  example, 
in  Great  Britain  it  rises  from  low  water  level  to  a 
height  of  20  feet,  and  even  upwards.  In  some  parts 
of  Europe,  as  Spain  and  Italy,  there  is  no  water  present 
during  dry  seasons,  where  during  the  rainy,  torrents 
sweep  along.  So  also  in  the  mountain  districts  of 
India. 

It  may  not  always  be  easy  on  cursory  inspection 
of  a  locality,  and  especially  during  the  dry  seasouj  to 
form  a  correct  opinion  as  to  the  condition  assumed  bv  it 
during  the  rains ;  it  is  usually  observed  however,  that 
in  districts  wher^  violent  floods  take  place,  the  steep 
ground,  if  any  such  exists,  will  be  found  to  bQ 
furrowed;  rocky  ground  will  be  bare;  and  water 
courses  and  valley  lines  will  exhibit  the  violent  effects 
of  water  floods. 

"  Fall.  "-^Provided  always  that  a  main  drain  or 
sewer  has  a  free  outlet,^  a  very  small  "  fall"  or  "  grade" 
is  sufficient :  or  indeed,  none  at  all,  provided  only  that 
a  proper  aitangement  of  man  holes  and  for  flushing 
exist.  Thus,  in  a  sewer  at  West  Ham,  which  has  a 
length  of  three  miles,  there  is  only  a  *'  fall"  of  three  feet 
per  mile :  and  at  some  stations  in  India,  there  is 
scarcely  a  perceptible ''  grs^e";  the  drain  being  regular- 
ly entered  by  men  and  thoroughly  flushed  by  means  of 
water  engines  and  sweepers.  Ohinsurab  is  an  example 
in  point. 

Flushing. — ^In  India,  drains  are  usually  flushed  with 
water  brought  for  the  purpose  from  an  adjoining  river, 
and  forcibly  dischai^ed  into  them  by  a  fire  engine  : 
in  no  other  way  could  they  be  cleared  out.  In  Britain 
however,  and  Europe,  where  a  regular  system  of  pipe 
sewage  for  houses  exists,  it  is  considered  that  if  pro- 
perly attended  to,  the  water  from  Isitrines,  urinals. 
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lavatories  and  baths,  may  be  nsed  for  the  purpose  of 
flushing  the  drams. 

By  means  of  flushing,  a  velociiy  of  one  foot  per 
second  may  easily  be  obtained  throughout  the  extent 
of  a  sewer ;  this  degree  of  velodiy  is  sufficient  to 
remove  silt  and  coarse  sand. 

Ventilation  op  sewebs.— *A11  main  sewers  should 
have  Ml  means  for  ventilation  at  the  upper  or  higher 
ends,  through  charcoal  air  filters :  means  of  flushing 
at  these  points  should  be  also  provided. 

They  should  not  enter  nor  pass  beneath  buildings. 
Their  mouths  should  be  protected  so  as  to  prevent 
the  gases  being  driven  back  by  the  wind :  man  holes 
should  have  moveable  covers,  a  side  chamber  for 
ventilation,  and  iron  steps  for  descent.  The  side 
chamber  to  have  a  charcoal  screen  or  filter.  There 
should  also  be  the  means  of  flushing  them.  Even 
when  there  is  good  fall,  unless  means  for  flushing 
exist,  the  sewers  become  offensive  during  drought. 
This  was  pre-eminently  the  case  at  Stoke  Damerell 
near  Devonport,  where  in  the  summer  season,  and 
especially  in  sultiy  conditions  of  the  atmosphere,  very 
pernicious  emanations  arise  firom  this  cause. 

Emanations  from  sewers  and  cesspools. — It  may 
be  remarked  that  the  deleterious  properties  of  air 
from  sewers  vary  with  the  extent  of  ventilation.  In 
those  that  are  m- ventilated,  it  contains  one  grain  of 
organic  matter  in  60  cubic  feet. 

Fresh  sewage  is  not  injurious  :  but  that  retained  in 
cesspools,  imperfect  drains  and  sewers,  fouls  the 
subsoil  and  contaminates  the  wells.  Its  decomposi- 
tion produces  gases  of  a  most  noxious  and  injurious 
character ;  so  injurious  in  fact,  that  instances  are  of 
frequent  occurrence,  of  men  being  struck  dead  on 
looking  into  a  drain  or  sewer,  by  the  emanations  there* 
from,  and  which  in  less  violent  states,  produce  fever 
and  other  zymotic  diseases.  Similar  results  *  are  pro* 
duced  by  emanations  from  cesspools,  an  instance  of 
which  is  related  as  having  occurred  at  Gravesend  as 
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lately  as  1864 ;  three  men  having  successively  lost 
their  lives  by  thus  falling  insensible  into  a  cesspool 
that  had  just  been  opened. 

Such  emanations  have  been  ascertained  to  contain 
funffi  and  vibriones  ;  to  have  an  alkaline  reaction  with 
re-agents,  and  to  induce  rapid  decomposition  of  animal 
matters  exposed  to  them.  In  addition  to  those  that 
are  gaseous  however,  there  are  other  poisonous  emana- 
tions that  arise  fix)m  sewage.  Of  this  nature  is  the 
peculiarly  offensive  oily-looking  matter  that  adheres 
in  drops  to  the  top  and  sides  of  closed  drains,  and 
which  has  received  the  name  of  JEtiylomine,  one  of 
the  so-called  *'  substitution  compounds"  of  ammonia. 

Cesspools. — ^The  existence  of  cesspools  in  the 
vicinity  of  barracks  occupied  by  troops,  should 
be  absolutely  prohibited.  Many  instances  of  the 
dangers  incurred  by  their  presence  might  be  adduced ; 
thus,  when  in  1849,  the  then  new  Indian  station  of 
Mean  Meer  was  formed,  deep  cesspools  were  exca- 
vated iii  the  vicinity  of  barracks,  and  over  them  were 
placed  seats  as  latrmes.  Before  long,  the  air  became 
tainted  with  their  foul  emanations  :  there  was  reason 
to  suspect  that  their  contents  percolated  through  the 
porous  substrata,  and  thus  found  entrance  into  the 
weUs  from  which  water  had  to  be  obtained.  The 
writer  of  the  present  remarks  stated  in  his  Beports  to 
the  authorities,  that  these  cesspools  were  calculated 
within  a  few  years  to  induce  outbreaks  of  cholera  and 
fever ;  the  cesspools  however  remained  as  they  were, 
nor  was  it  until  the  station  had  been  twice  ravaged 
by  terrible  epidemics  of  the  scourge,  that  they  were 
abolished.  It  was  found  impossible  to  prevent  the 
evil  that  had  already  occurred  however,  in  regard  to 
the  water  of  wells  being  tainted  by  their  foul  contents. 
Some  years  more  were  needed  ere  this  could  be  effected. 

Fickford  gives  an  instance  where  in  1845,  it  was 
necessary  to  empiy  a  cesspool  in  the  centre  of  a  large 
mansion  occupied  by  several  families.  Within  three 
hours  after  the  opening  of  the  cesspool,  one  member 
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and  soon  afterwards  five  others  were  attacked  with 
vomiting  and  purging  ;  of  the  other  families,  eighteen 
were  attacked,  and  one  died  three  days  afterwards. 
For  months  subsequently,  diarrhoea  and  dysentery 
attacked  those  who  took  up  their  residence  in  the 
building,  nor  was  it  until  the  pit  had  been  filled  up 
with  quick-lime  that  the  evil  ceased.  This  cesspool  had 
received  the  contents  of  a  water  closet  placed  over  it, 
and  was  discovered  to  have  had  its  "  trap"  damaged. 

When  the  author  was  in  the  "  Buffs,"  stationed  at 
Winchester  in  the  above-named  year,  it  was  found  that 
men  under  treatment  in  one  particular  corner  of  the 
regimental  hospital,  were  frequently  seized  with  typhus. 
An  inquiry  disclosed  the  fact  that  the  part  of  the 
building  where  this  occurred,  had  been  built  over  what 
had  in  the  time  of  Charles  the  2nd  been  a  cesspool ; 
but  which  would  seem  to  have  been  filled  up,  and 
its  existence  subsequently  entirely  forgotten. 

Trenches. — Open  deep  trenches  or  as  they  are  called 
in  India  "drains,^*  are  apt  to  become  irregular  and  retain 
water.  They  act  partly  as  filters  through  which  water 
passes  into  the  subsoil,  leaving  its  impurities  to  fer- 
ment in  the  drain.  They  may  be  applicable  to  camps, 
but  are  not  to  stations. 

Paving  drains. — The  best  material  for  paving 
drains,  is  whin  or  granite,  cut  into  pieces  not  exceed- 
ing 9  inches  x  3,  and  9  or  12  inches  in  length  ;  these 
when  placed  should  be  set  on  end,  that  is,  8 
inches  wide,  and  9  inches  deep.  The  foundation 
must  be  well  prepared,  firm  and  well  drained.  A  bed 
of  silted  gravel  or  broken  stone,  3  inches  thick,  to  be 
spread  over  the  prepared  subsoil ;  the  paving  stones 
then  to  be  set  in  sand,  and  beaten  down  with  a  9-lb. 
beater. 

Subsoil  drainage. — Subsoil  drainage  in  the  United 
Kingdom  is  usually  carried  on  in  military  stations,  or 
in  agriculture  by  means  of  drain  tiles  laid  in  lines 
four  or  five  feet  below  the  surface,  and  1 5  or  16  feet 
i^art.  Tubular  earthen-^ware  tiles  from  one  to  six  inches 
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internal  diameter  make  the  cheapest  and  best  land 
drains.  The  joints  should  be  sound,  true  and  close  ; 
man  holes  should  exist  at  all  the  main  junctions  ;  the 
mouth  of  the  outlet  drain  protected  by  a  wire  grate  : 
repairs  should  be  seen  to,  and  executed  before  the 
rains  in  tropical  countries.  There  should  be  no  direct 
communication  with  the  surface  by  which  other  water 
than  what  filters  through  the  soil  may  be  admitted. 
They  should  only  be  made  in  cleared  and  open  spaxjes, 
where  dry  subsoil  is  essential  to  health. 

Evils  from  imperpkct  sewage. — Imperfect  sewers, 
choked  up  drains,  defective  traps  of  cesspools  and 
water  closets,  a  filthy  condition  of  the  earth's  Kurface ; 
the  vicinity  of  burial  grounds,  slaughter  houses,  and 
the  conversion  of  tidal  rivers  into  cloacoe  maximae,  are 
fertile  sources  of  zymotic  diseases,  especially  typhus, 
diarrhoea,  dysentery,  and  cholera. 

Not  only  in  China  and  in  India  are  some  of  the 
rivers  rendered  absolutely  loathesome  by  the  filthy 
matters  thrown  into  them,  but  in  the  United  King- 
dom they  are  in  a  few  instances  no  less  soiled. 

So  many  are  the  evils  that  arise  from  defective 
drainage  and  under-ground  sewers,  that  it  may  under 
certain  circumstances  become  a  question  whether  the 
total  absence  of  drainage  would  not  in  a  sanitary 
point  of  view  be  the  more  advisable.  This  was 
actually  found  to  be  the  case  within  the  hospital 
enclosure  in  Tientsin  in  the  north  of  China,  during 
the  occupation  of  that  city  by  our  troops.  There,  as 
described  in  the  authors  work  abeady  noted,  no 
system  of  drainage  properly  so  called  existed ;  a  staff 
of  natives  was  employed  to  remove  all  offensive 
matters,  and  the  results  were  in  every  respect  most 
satisfactoiy. 

Sewers  and  drains  in  India. — In  India,  with  the 
exception  of  the  large  cities,  closed  drains  scarcely 
exist.  In  military  stations,  with  one  or  two  exceptions, 
they  are  open.  Much  of  late  years  has  been  said 
regarding   the    relative    advantages    of    these    two 
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descriptions.  In  England,  there  are  properly  speaking 
no  open  drains,  and  it  is  notorious  that  many  out- 
breaks of  diseases  and  aggravation  in  the  character 
of  epidemics,  where  these  do  occur,  arise  from  faults 
in  construction  and  neglect  of  proper  means  of  clean- 
ing the  closed  conduits,  that  too  often  serve  to  accumu- 
late rather  than  remove  objectionable  matters. 

It  is  seldom  that  the  exhalations  from  the  open 
sewers  in  India  are  so  dangerous  in  their  effects  as 
those  from  the  mouths  and  trapped  openings  of  the 
drains  in  England.  Much  of  this  difference  arises 
from  the  fact  that  in  India,  poisonous  emanations  are 
removed  by  the  passing  breeze  as  they  arise,  whereas  in 
England  they  being  pent  up,  acquire  a  degree  of 
intensity  and  virulence  unknown  in  the  former  country. 

But  closed  drains  are  unsuited  for  India  for  the 
most  part,  inasmuch  as  the  level  nature  of  the 
country  renders  it  all  but  impracticable  to  keep  them 
clean,  and  to  obtain  ready  exit  for  their  contents, 
except  as  already  mentioned,  by  means  of  men  specially 
employed  to  clean  them  out. 

Circumstances  may  arise  in  which,  although  the 
buildings  occupied  by  troops  may  be  on  all  sides 
surrounded  by  accumulations  of  filth  of  every  kind,  it 
may  on  the  score  of  health  be  more  advisable  to 
submit  to  the  palpable  evils  arising  from  them,  than 
by  interfering  with  them,  run  the  risk  of  producing 
evils  of  a  probably  much  more  serious  nature. 

In  native  towns  in  India  and  in  China,  the  gutters 
of  the  street,  every  comer  and  every  pit  become 
receptacles  for  filth.  In  China,  accumulations  so 
extensive  and  so  deep  are  common  at  short  intervals 
throughout  the  towns,  that  bubbles  of  gas  the  product 
of  decomposition  may  in  the  heat  of  summer  be 
observed  to  rise,  and  as  they  escape,  leave  a  succession 
of  little  ripples  upon  the  surface.  There  may  be  acres 
of  these,  each  individual  receptacle  having  communi- 
cation with  another.  It  is  obvious  therefore,  that  an 
army  in  only  temporary  occupation  of  such  a  place, 
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could  not  possibly  reduce  it  to  a  condition  at  all 
approaching  one  of  cleanliness ;  and  therefore  dis- 
cretion teaches  us  caution  in  interfering  with  what  we 
could  not  completely  remove. 

Latrines.— On  the  subject  of  latrines,  it  may  be 
here  observed,  that  the  Sanitary  Commission  recom- 
mends that  to  all  barracks,  there  be  whenever  practi- 
cable, iron  or  earthen- ware  water  latrines  well  supplied 
with  water,  and  drained  to  an  outlet ;  and  that  if  tibis  be 
impracticable,  cesspools  be  abolished,  metal  or  earthen 
vessels  used,  and  removed  twice  a  day.  In  accordance 
with  this  recommendation,  various  patents  are  now  in 
use  at  home,  as  for  example,  those  of  Jennings  and 
McFarlane,  which  are  both.cn  the  water  principle. 

It  is  further  very  properly  laid  down  as  a  principle 
that  their  buildings  should  be  situated  to  leeward  of 
barracks  ;  that  they  be  well  ventilated ;  have  divisions 
between  the  seats ;  have  sufficient  light,  and  be  so 
arranged  that  there  shall  be  one  for  the  use  of  each 
company. 

Latrines  in  hot  countries. — In  tropical  countries, 
latrines  and  urinals  should  be  as  at  present,  separated 
from  the  barracks,  but  connected  with  them  by  means 
of  a  covered  way.  In  India,  according  to  the  plan  by 
Colonel  Crommelin,  c.  b.,  a  break  of  ten  feet  is  to  be 
left  in  this  covered  way,  so  as  to  avoid  all  risk  of  the 
effluvia  being  conducted  by  it  to  the  barrack-room. 

Best  kinds. — When  stations  cannot  be  effectually 
drained  by  reason  of  their  flatness,  as  in  the  majority 
of  those  situated  in  the  plains  of  India,  the  best 
kind  of  latrines  seems  to  be  the  description  in  use  in 
that  coimtry,  consisting  of  metal  vessels  which  can 
be  removed  twice  a  day. 

Urinals. — Urinals  are  best  placed  in  a  separate 
building.  They  shoud  not  be  under  the  same  roof 
as  the  latrines,  nor  should  they  be  drained  into  these. 
Por  removable  urinals  such  as  are  applicable  to  India, 
metal  or  glazed  earthen-ware  is  the  best  material.  A  free 
supply  of  water  should  be  available  for  cleaning  them. 
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Night  urinals. — The  custom  hitherto  has  been 
to  have  one  or  more  urine  tubs  placed  at  night,  either 
behind  the  door  of  the  barrack-room,  or  in  the 
verandah.  The  first  arrangement  is  obviously  most 
objectionable  on  sanitary  grounds ;  the  second  sub- 
jects the  men  to  draughts  of  cold  air,  or  perhaps  to 
rain  or  sun.  In  the  new  plans  of  barracks  recom- 
mended by  the  War  Office  Commission  however,  it  is 
intended  that  a  urinal  for  use  by  night  shall  be  fitted 
up  in  a  small  apartment  at  one  end  of,  but  separated 
from  the  dormitory.  If  one  be  used  as  in  former 
times,  a  little  carbolic  acid  mixed  with  water  put  intc 
it,  before  the  utensil  be  employed  for  its  purpose,  ^ill 
destroy  offensive  odours  that  might  otherwise  arise. 

Acton's  jets. — While  these  pages  are  being  pre- 
pared, there  are  in  progress  of  being  erected  in  India, 
in  connection  with  urinals,  a  description  of  jets  for 
lavatory  purposes,  such  as  have  been  recommended  by 
Mr.  Acton.  It  is  to  be  hoped  that  men  may  by  this 
arrangement  be  induced  to  enter  the  places  so  arranged, 
and  by  making  proper  and  timely  use  of  these  contri- 
vances, avert  in  some  degree  at  least  the  evils  of 
83rphilis  from  which  so  many  now  suffer. 

Dry  earth  conservancy. — Much  has  recently  been 
said  and  written  on  the  subject  of  dry  earth  conser- 
vancy. That  this  is  a  most  convenient  and  effectual 
means  of  rendering  unoffensive,  and  removing  the 
materials  of  sewage  is  now  generally  acknowledged ; 
that  it  can  be  converted  to  profitable  account  has  been 
in  China  demonstrated  for  many  generations,  and  in 
Prussia  for  a  number  of  years.  As  however,  with 
many  other  measures  connected  with  soldiers,  their 
camps  and  barracks  that  have  recently  been  adduced 
as  if  new  and  altogether  independent  of  the  medical 
profession,  so  with  that  of  dry  earth  conservancy,  we 
find  this  an  old  ciLstom.  Irrespective  of  these  two 
localities,  we  learn  that  many  years  ago  it  was  in  use 
in  America.  Thus,  Dr.  Cutbush  of  that  country  is^ 
found  to  observe  that  **  if  the  privies  attached  to  the 
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buildings  be  not  deep,  a  layer  of  earth  should  be 
thrown  in  every  morning,  and  when  nearly  full,  a  new 
fosse  should  be  dug." 

Nor  is  it  a  new  discovery  in  the  United  Kindom ;  for 
we  observe  in  the  pages  of  Pringle,  that  author  recom- 
mending the  digging  of  deep  pits  for  privies  in  camp, 
and  the  covering  of  the  excrements  with  earth  daily. 

We  find  however,  in  that  volume  which  contsans 
che  best  of  all  directions  for  the  maintenance  of  the 
physical  and  moral  well-being  of  the  whole  human  race, 
whether  as  communities  or  as  individuals,  ample 
evidence  that  among  the  Israelit.es  of  old,  this  very 
system  was  authoritatively  established.  Thus  we  read 
that  Moses  directed  that  they  should  have  a  place 
without  the  camp,  whither  they  should  go,  that  each 
should  have  a  paddle  in  his  hand,  and  that  on  easing 
himself,  he  should  dig,  and  turn  back,  and  cover  that 
which  came  from  him  (Deuteronomy,  chapter  xxiii, 
t;  13,     What  is  this  but  dry  earth  conservancy  ? 

That  the  system  of  what  may  be  called  dry  earth 
conservancy  has  been  in  use  among  the  Hindoos  from 
the  earliest  period  of  the  history  of  that  people,  is 
apparent ;  and  in  fact,  minute  instructions  on  the 
subject  are  given  in  their  sacred  books  or  shastras. 

As  a  matter  of  curiosity,  and  because  the  subject 
has  not  so  far  as  the  writer  is  aware,  been  previously 
alluded  to  ;  he  obtained  from  a  Hindoo,  the  follow- 
ing extracts  from  the  shastras,  which  he  now  prefers 
giving  precisely  as  the  translation  was  given  to  him. 
It  is  as  follows  : — 

"  The  translation  noted  below  given  from  the 
writings  found  in  "  Shreentee  Shaster,"  part  named 
"  Anhick  Tuttow,'*  entitled  the  names  of  Moonee  or 
sages  "  Ungheera  and  Varuddaj." 

Eising  from  the  bed  in  the  dawn  of  morning, 
wash  your  face  with  water,  then  in  a  lonely  place, 
cover  a  small  quantity  of  ground  with  straw,  and  on 
that  discharge  the  functions  of  nature  without  speaking 
and  spitting,  &c., — (writing  of  Ungheera.) 


\ 

I 
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After  the  discharge  of  stools  or  urines,  cover  it  up 
vith  earth,  wood,  or  straw. — (writing  of  Varuddaj.)" 

It  is  stated  in  the  shaster  that  these  rules  were 
made  only  for  the  true  £rahmins  of  that  age. 

The  writer  is  further  indebted  to  the  courtesy  of 
Dr.  Thompson  of  Chinsurah  in  Bengal,  for  some  other 
particulars  regarding  the  use  by  the  ancient  Hindoos, 
of  dry  aluminous  clay  as  a  cleanser,  and  as  used  for 
the  purposes  of  conservancy.  According  to  notes 
kindly  supplied  by  that  gentleman.  "  In  some  works 
on  Hindoo  medicine,  while  referring  to  hygiene,  as 
well  as  in  other  Hindoo  treatises  on  general  subjects, 
two  methods  of  cleanliness  are  particularly  noticed. 
With  regard  to  the  latter  of  these  two,  a  person 
having  to  attend  to  a  call  of  nature,  is  directed  to  go 
to  a  certain  distance  from  his  house,  north,  south,  east, 
or  west,  as  may  be  determined  upon,  but  all  according 
to  given  rules  extant  on  the  subject,  and  which  chiefly 
refer  to  the  direction  of  prevailing  winds  with 
reference  to  the  dwelling.  He  is  there  to  dig  a  hole, 
about  a  foot  deep,  with  an  implement  which  he  carries 
for  the. purpose,  and  in  this  hole  to  satisfy  his  desire. 
He  should  then  cover  up  the  excreta,  with  the  loose 
soil  that  he  had  previously  dug  up.'* 

The  Hindoo  is  then  enjoined,  to  make  use  of  earth 
for  further  purposes  of  cleanUness,  but  it  is  stated  that 
all  the  rules  that  bear  upon  this  subject,  are  not  strictly 
binding  on  all  Hindoos  properly  so  called,  but  are 
enforced  as  one  of  the  fundamental  rituals  of  their 
faith  by  the  shastras.  Women,  children,  and  the  sick 
however,  are  all  exempt  from  them,  except  that  they 
are  enjoined  to  resort  to  this  system  of  cleanliness  as 
far  as  possible. 

It  is  fiirther  mentioned  in  the  paper  just  quoted 
from,  that, — "the  custom  of  washing  the  hands  with 
mud  and  water  after  defecation,  is  as  old  as  Hindooism, 
and  is  universally  practised.  In  the  Punjaub,  the 
common  people  employ  pulverised  earth  for  washing 
generally.    In  Bengal,  men  often  dab  themselves  with 
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mud  to  remove  the  stench  and  dirt  from  their  persons ; 
and  the  poorer  class  of  women  use  dry  soft  earth  for 
the  hair  as  a  substitute  for  soap. 

As  the  system  of  dry  earth  conservancy  is  particu- 
larly applicable  to  the  circumstances  of  India,  various 
suggestions  with  regard  to  the  best  means  of  applying 
it  have  been  submitted  by  the  Sanitary  Commissions 
in  that  country ;  and  in  one  shape  or  another,  the 
system  is  now  successfully  used  in  the  greater  number 
of  our  barracks  and  hospitals  there. 

Ebmoval  op  ordure. — Ordure  should  be  removed 
to  a  distance  of  one  or  two  miles  from  barracks 
in  a  leeward  direction,  and  there  buried.  In  some 
countries  it  may  be  utilised  as  manure,  and  in  China 
is  eagerly  sought  for  by  the  people  for  this  purpose. 
There  they  either  spread  it  in  a  Uquid  form  upon 
their  fields,  or  by  mixing  it  with  earth,  convert  it 
into  a  kind  of  poudrette.  This  they  collect  in  dry 
heaps,  removing  from  time  to  time  for  use  just  so  much 
as  may  be  necessary  for  fertilizing  particular  fields. 

The  simpler  is  the  plan  adopted  for  the  removal  of 
excreta,  whether  from  barracks  or  hospitals,  water 
closets  or  latrines, — the  better.  In  the  United  King- 
dom however,  pubhc  decency,  and  the  circumstances 
generally  of  the  population  render  impracticable  the 
very  primitive  means  which  are  readily  available  in 
India,  in  China,  and  in  many  other  foreign  stations 
occupied  by  our  troops. 

Conservancy  op  "  married"  barracks. — The  diffi- 
culty of  maintaining  in  good  sanitary  condition,  bar- 
racks  occupied  by  married  soldiersfis  at  aU  times  a 
matter  of  notoriety.  This  no  doubt  depends  in  some 
measure  upon  the  necessities  of  children  who  usually 
abound  in  such  places,  but  also  to  a  great  degree  upon 
the  uncleanly  habits  of  the  class  of  women  from  which 
the  wives  of  soldiers  are  for  the  mdst  part  taken.  In 
such  places,  ventilation  is  often  artificially  interrupted, 
soiled  clothes  permitted  to  remain  in  the  room,  and 
even   matters   still    more    ofiensive  ;   nor    is  it  by 
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any  means  rare  to  find  that  children  affected  with 
contagious  and  infectious  diseases  are  there  carefully 
concealed  by  their  parents,  to  the  great  danger  of  the 
masses. 


IM 
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CHAPTER    XXXYI. 

SLAUGHTER  YARDS. 


Points  to  be  considered — Meat  carts — Dimensions  of  slaughter 
yards — Construction — Cleanliness. 

Among  the  very  numerous  subjects  regarding 
which  the  opinion  of  an  army  medical  officer  may  be 
solicited,  or  towards  which  his  superintendence  may 
extend,  is  that  of  slaughter  houses  :  thus,  when  an 
army  occupies  a  stancQng  camp  or  holds  military 
possession  of  a  town,  establishments  of  this  nature 
demand  his  careM  attention,  as  well  to  ensure  the 
proper  sanitary  condition  of  the  places  themselves,  bs 
to  guard  against  the  risk  of  meat  becoming  affected 
by  protracted  exposure  to  emanations  from  them. 

It  is  not  to  be  considered  that  the  few  remarks 
which  are  now  about  to  be  made,  have  more  than  a 
very  slight  bearing  upon  the  construction  of  slaughter 
houses  or  abattoires,  as  these  exist,  or  ought  to 
exist  for  the  purposes  of  inhabitants  of  towns  and 
cities;  all  that  is  aimed  at,  is  to  give  briefly  the 
principal  points  that  demand  attention  in  regard  to 
temporary  estabUshments  of  this  nature,  that  the 
exigencies  of  military  service  from  time  to  time  call 
into  existence. 

Points  to  bb  considered. — In  establishing  a 
slaughter  house  or  yard,  the  first  point  to  be  consi- 
dered, is  what  must  its  dimensions  be,  in  order  that 
the  requirements  of  the  troops  for  whom  it  is  to 
furnish  beef  shall  be  amply  supplied. 

With  a  view  to  arrive  at  this  knowledge,  we  note 
that  slaughter  sheds  should  allow  for  each  bullock 
a  breadth  of  8  feet,  and  of  4  feet  for  the  centre 
drain ;  thus,  for  a  double  shed,  a  total  breadth  of  20 
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feet  is  required.  In  regard  to  lengtli,  that  of  the 
shed  shoidd  allow  3  feet  for  each  bullock,  or  for  1 60 
bullocks  in  a  double  row,  say  220  to  250  feet. 

For  pigs  and  sheep,  the  length  of  building  required 
is  1^  foot  jfBT  animal :  thus,  a  shed  of  150  feet  in 
length  woidd,  it  is  calculated,  be  sufficient  for  the 
daily  slaughter  of  400  of  these  animals ;  it  being 
understood  that  they  be  placed  in  four  rows  inside, 
instead  of  two,  as  is  the  case  with  oxen :  and  that 
there  be  double  sets  of  drains  along  the  sheds  for  the 
more  effectual  removal  of  liquid  refuse. 

Tlie  shed  in  which  carcases  are  hung  up,  may  be 
of  similar  size  to  that  in  which  the  operation  of 
slaughtering  is  performed  :  b^  altogether  separate  and 
distinct  from  the  latter,  and  to  windward  of  .them. 
It  is  considered  that  these  two,  namely,  the  slaughter 
house  and  the  yard  should  be  enclosed  by  a  low  wall ; 
thus,  occupying  per  regiment  a  space  of  70  to  80 
square  yards. 

Pigs  and  other  animals  however,  should  neither 
be  slaughtered  on  the  same  ground,  nor  their  carcases 
hung  up  in  the  same  shed. 

It  is  almost  unnecessary  to  observe  that  no  animal 
should  be  fed  on  the  slaughtering  premises:  the  yard 
for  this  purpose  may  be  adjoining  these,  but  outside, 
and  distinct  &om  them. 

Requirements. — ^AU  slaughtering  places  should 
have  the  advantage  of  free  supply  of  water ;  free  means 
of  escape  for  their  washings ;  and  ready  means  for  the 
immediate  removal  of  offal.  It  is  most  essential  that 
these  be  at  once  removed  to  a  distance,  and  not 
allowed  to  decompose  on  the  spot,  so  as  to  subject 
newly  killed  meat  to  the  effluvia  thus  occasioned,  as 
is  unquestionably  the  case  at  times  in  India,  and 
it  is  to  be  feared,  in  some  other  foreign  countries  as 
well.  Indeed,  there  is  reason  to  suspect  that  some 
slaughter  yards  that  are  under  the  direction  of  munici- 
palities of  towns,  are  not  altogether  free  from  the 
objection,  which  it  is  the  object  of  this  paragraph  to 
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guard  against,  in  so  far  as  similar  establishments  refer 
to  troops. 

Meat  carts. — Another  matter  in  connection  with 
slaughter  houses^  which  deserves  the  attention  of 
the  medical  officer,  is  the  means  employed  for  con- 
veying the  meat  from  these  places  to  the  different 
regimental  ration  stands.  That  clean  carts  should  be 
used  for  this  purpose,  and  for  it  alone  seems  apparent : 
yet  it  is  to  be  feared  that  as  a  rule,  very  little  atten- 
tion is  paid  to  the  nature  of  conveyance  used  for  this 
purpose.  Carts  of  very  questionable  cleanliness  have 
been  used  for  this  purpose,  and  probably  some  readers 
of  these  pages  may  have  seen  as  the  writer  of  them 
has,  carcases  of  meat  being  conveyed  in  hack  car- 
riages, in  which  probably  drunken  and  dirty  persons, 
or  what  is  equally  likely,  those  affected  with  loathe- 
some  forms  of  disease  may  have  shortly  before 
constituted  the  "fare." 

Dimensions  op  slaughter  yards. — ^In  making 
arrangements  such  as  are  described  in  this  chapter, 
it  is  well  to  bear  in  mind  that  their  dimensions  must 
depend  upon  the  strength  of  the  force.,  and  conse- 
quently upon  the  quantiiy  of  meat  which  the  troops 
forming  that  force  will  consume. 

With  regard  to  these  points,  the  experience  gained  in 
India  furnishes  us  with  certain  rules  for  our  guidance : 
thus,  cattle  and  sheep  being  of  the  size  already  described 
in  the  chapter  on  rations,  it  is  found  that  a  "strength" 
of  1000  soldiers  consumes  daily  8  bullocks  or  40  sheep. 

In  that  country,  cattle  sufficient  for  a  months 
consumption,  are  at  all  times  kept  in  readiness  by  the 
Commissariat  Department;  the  average  numbers  of 
cattle  thus  amounting  to  1 200  sheep,  or  240  bullocks. 

These  animals  are  kept  in  sheds,  the  space  in 
which  allowed  to  them  being  in  the  ratio  of  6  to  8 
superficial  feet  per  bullock.  The  space  required  for 
stowage  of  fodder  for  them;  still  bearing  in  mind  that 
we  are  considering  the  necessities  for  1000  men,  is 
90  square  yards. 
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It  may  however  be  well  to  take  ah  actual  example 
in  this  respect  from  the  arrangements  in  force  for  a 
-definite  number  of  troops  ;  we  accordingly  find  that 
at  Dinapore,  situated  on  the  banks  of  tiie  Ganges, 
the  force  of  British  troops  may  be  approximately  laid 
down  as  1,000  men ;  but  wives,  children,  and  officers, 
make  probably  a  total  of  1200. 

From  personal  enquiry  made  upon  the  spot,  it 
appears  that  for  the  supply  of  all  these  during  a 
month,  250  bullocks  and  300  sheep  are  required :  and 
that  these  numbers  are  accordingly  held  in  stock. 

In  the  feeding  shed,  36  supei^cial  feet  the  breadth 
teing  20  feet,  are  allowed  for  each  bullock,  so 
ihat  the  length  of  the  building  is  thus  represented, 
inz. — 250  X  36-*-20=450  running  feet.  In  that  for  the 
sheep,  8  superficial  feet,  the  breadth  being  12  feet,  are 
allowed;  making  the  dimensions  of  it  300  x  8-^-12=200 
running  feet.  The  yard  for  fodder  for  all  these  is  200 
feet  X  120. 

The  largest  number  of  animals  slaughtered  on  any 
-one  day,  is  12  buUocks,  or  60  sheep:  for  this  pur- 
pose, ti^ere  is  a  shed  of  25  x  15  superficial  feet ;  and 
in  the  hanging  room,  each  carcase  is  allowed  3  run- 
ning feet. 

Construction. — ^It  is  considered  that  under  ordinary 
'Circumstances,  there  is  no  particular  reason  why  the 
slaughtering  stand  itself  should  be  under  cover,  unless 
the  nature  of  the  climate  is  such  that  heavy  rain, 
snow  or  dust,  be  liable  to  fall  upon  the  carcases  which 
there  are  being  skinned  and  cleaned.  In  the  case  of 
hanging  sheds  however,  these  should  always  be  roofed, 
but  so  arranged  as  to  be  freely  exposed  to  the  wind, 
>md  to  .dmitV  thorough  v«,^S>. 

In  slaughter  houses  of  a  merely  casual  nature,  as 
for  example,  those  connected  with  a  standing  camp 
or  the  temporary  occupation  of  a  military  position, 
no  other  flooring  is  required  than  common  earth ; 
the  harder  soil  being  covered  over  to  a  depth  of 
several    inches,  say  four  to  six,   by  loose  dry   clay 
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or  earth  :  should  it  become  necessary  however  to  erect 
phhces  of  this  description  of  a  more  permanent  nature, 
it  becomes  a  questiou  whether  the  flooring  of  these 
should  not  consist  of  stone  or  brick  pavement. 

In  such  a  case  it  certainly  seems  that  the  most 
suitable  descviption  of  floor  is  that  which  consists  of 
fliags  well  covered  over  by  a  thick  layer  of  absorbent 
earth,  so  as  to  prevent  the  risk  of  the  animals  being 
bruised;  and  when  saturated  with  liquid  and  other 
refuse,  to  admit  of  easy  removal. 

And  in  this  place,  the  opportunity  may  it  is  hoped 
be  appropriately  taken  to  urge  upon  those  concerned, 
the  necessity  which  exists,  not  only  on  the  groimd  of 
humaniiy  but  on  that  of  mere  ei^pediency  in  con- 
ducing to  the  quality  of  the  meat,  that  animals 
intended  for  the  food  of  soldiers,  and  indeed,  of  all 
classes  of  persons,  shall  be  put  to  death  with  the  least 
possible  degree  of  suffering  to  themselves. 

Irrespective  of  the  cruelty  and  barbarity  of  the 
means  ^ken  to  slaughter  cattle  by  many  persons,  the 
fact  should  be  borne  in  mind  that  instances  are  on 
record  of  poisoning,  and  various  unpleasant  symptoms 
of  less  severity  being  induced  by  the  use  of  meat  of 
animals  that  had  immediately  prior  to  death  been 
subjected  to  great  pain. 

Clranliness. — ^Another  point  that  deserves  strict 
attention,  is  the  necessity  for  the  observance  of  most 
.perfect  cleanliness  in  the  yards  themselves.  In  order 
to.  illustrate  what  is  more  particularly  indicated  here, 
I  may  mention  that  I  have  in  India,  on  the  occasion 
of  visiting  a  yard  of  this  description,  during  the  time 
the  animals  were  being  murdered,  for  that  is  the  appro- 
priate term,  seen  the  excrement  and  other  refuse  of 
ithe  animals  being  swept  into  the  place  in  which 
'their  blood  was  collected. 

This  mixture  may  or  may  not  have  been  subse- 
quently used  as  human  food ;  but  the  possibility  that 
it  may  have  been,  is  sufficient  reason  for  the  circum- 
stance being  here  alluded  to. 
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CHAPTER  XXXVIL 

BAKERIES  IN  INDIA. 


ImproTements  at  borne  and  in  colonies — An  ezAmple  in  India— 
Concluding  remarks. 

Improvements  at  homb  and  in  coix>ni£s. — On 
home  service  and  in  the  colonies,  our  troops  have,  now 
for  the  most  part  their  hread  carefully  prepared  in 
dean  utensils ;  from  the  mill  in  which  the  flour  is 
ground^  to  the  trough  in  which  it  is  kneaded,  and  the 
oven  in  which  the  loaves  are  baked.  In  India, 
measures  are  in  pr<^ress  with  a  view  to  introduce 
into  thai  country  this  improvements  that  have  for 
years  been  established  in  all  other  of  Britain's  foreign 
possessions ;  these  improvements  however^i  are  with 
tlie  exception  of  a  very  few  places  still  matters  of 
the  future ;  and  therefore,  for  the  purpose  of  accelera- 
ting their  general  adoption,  it  is  hoped  that  a  simple 
statement  of  what  is  the  present  condition  of  the 
arrangements  at  the  great  majority  of  stations,  will 
best  show  the  necessity  there  is  for  such  a  change. 

An  example  in  India. — ^At  Hazareebagh,  for  exam- 
ple, the  building  in  which  the  operation  of  grinding 
wheat  is  performed,  consists  of  no  more  enduring 
materials  than  toatUe  and  dab.  The  walls  are  five 
feet  high,  the  ridge  pole  about  10.  There  are  two 
openings  of  about  a  square  foot  each  in  the  two  side 
walls,  but  these  so  closed  by  interlacing  bamboos 
with  a  view  to  prevent  the  flour  fix>m  being  blown 
about,  as  to  be  useless  for  the  purpose  of  ventilation. 
At  one  end  is  a  door,  and  a  small  window  similar  to 
these.  The  opposite  end  communicates  by  means  of  a 
door  with  another  apartment  connected  with  the 
baking  estabhshmenf .     There  is  no  roof  ventilation  ; 
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the  floor  is   of    mud.     The    entire    extent   of   the 
interior  of  this  building  presents  a  floor  space  of  3l> 
feet  X  20.     Here  there  are  15  grinding  places,  all 
crowded  together;    occupying  the  entire  l^ig^  of 
the  apartment,  and  a  breadth  of  11   feet.    At  each 
of  these  "  mills,"  two  women  are  employed  in  grind- 
ing ; — ^these  sitting  with  lower  limbs  bare  and  inter- 
laced ; — ^the  mills  between  them.     Probably  ten  more 
women  are  engaged  in  bringing  grain,  taking  away, 
sifting,  and  cleaning  that  which  has  been  ground. 

Here  however,  we  have  the  women  actually  engaged 
in  grinding,  crowded  together  to  an  extent  which 
gives  each  a  superficial  space  of  1 1  feet.  It  may  be 
possible  to  iniagine  the  eflTects  upon  them  of  the 
temperature  during  the  prevalence  of  the  hot  winds, 
when  in  a  well-cooled  house  it  ranges  to  upwards 
of  90^  F.  But  in  this  apartment,  without  ventila- 
tion, and  with  the  additional  fact  of  this  class  of 
women  being  the  opposite  of  cleanly  in  their  persons, 
an  idea  may  be  formed  of  the  nature  of  the  mix- 
ture served  up  as  bread  to  our  soldiers  and  our  officers, 
as  well  as  to  their  respective  wives  and  children  in 
India. 

Yet  the  record  of  tiie  mixture  so  ground  up,  is  not 
altogether  complete.  Perhaps  the  men  employed  in 
preparing  the  dough  are  fuUy  as  cleanly  as  our  bakers 
are  at  home.  In  India  however,  toddy ^  that  is,  palm 
juice  is  used  instead  of  yeast,  and  in  its  process 
towards  acetous  fermentation  is  sufficient  to  ''  raise" 
the  bread,  and  also  in  the  majority  oi  instances  to 
render  it  sour  before  the  day  on  which  it  is  intended 
to  be  used  has  more  than  half  passed  over.  Another 
process  has  of  late  been  introduced,  and  is  considered 
a  triumph  of  art.  It  consists  in  mixing  a  portion  of 
patent  yeast  with  dhye^  that  is  sour  nmk,  and  using 
the  compound  to  give  bread  the  required  degree  of 
Ughtness. 

It  is  to  be  borne  in  mind  that  these  remarks  are  not 
alone  applicable  to  Hazareebagh.    The  arrangements 
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at  that  station  are  neither  worse  nor  better  than 
they  are  at  others.  It  is  specially  noted,  merely 
because  the  measurements  of  the  grinding-room  at 
that  place  happen  to  have  been  recorded. 

Concluding  remarks. — In  India,  the  officers  of 
the  Commissariat  Department  are  directly  amenable, 
not  to  the  military  officers  in  command,  but  through 
the  Commissary  General  to  the  Government  of  the 
country ;  hence  it  happens,  that  their  arrangements  are 
only  under  very  exceptional  circumstances  brought 
within  the  strict  supervision  of  the  army  medical  officer. 
It  is  well  however,  that  the  latter  by  being  made 
aware  of  the  practice  at  present  adopted  in  regard  to 
the  item  of  bread,  should  thus  have  his  attention 
directed  to  the  necessity  for  improvement,  and  manner 
in  which  it  is  to  be  most  readily  eflTected. 


1  N 
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CHAPTER  XXXVIII. 

INSPECTIONS. 


Preliminarj — ^The  date — Begulations  enforced — Kecords — Sick- 
ness— Annual  amount  of — Precautionary  measures — Barracks — 
Their  condition — Accommodation — Conservancy — Bations  and 
canteens — Personal  cleanliness — Amusements — ^Water — Local 
malaria — Hospital — The  wards — Excreta — Baths,  &c. — Vicinity 
— Bedding — Kitchen — Diets — Diet  tables — Attendance — Hos- 
pital a  source  of  disease — Epidemics — Surgery — Instruments 
— Stores^-Bepair— Discioline — Conyalescent  wards — Complaints 
—Dead-rooms — Disposal  of  the  dead — Recommendations. 

Preliminary  remarks. — ^It  has  appeared  to  me 
that  the  inspectorial  duties  of  administrative  medical 
officers  would  be  much  facilitated,  and  the  state  of 
preparation  of  executive  officers  of  the  department 
for  the  periodical  inspections  to  which  they  are  liable 
more  complete,  were  the  latter  in  possession  of  a  brief 
summary  of  the  matters  of  detail  regarding  which  on 
these  occasions,  they  are  usually  called  upon  to  eive 
information.  ^  ^  \        ^ 

It  is  quite  true  that  the  Book  of  Regulations  con- 
tains expUcit  instructions  regarding  these  inspections, 
and  that  if  medical  officers  act  up  to  the  code  of  Bules 
therein  contained,  they  need  be  at  no  loss  or  difficulty 
in  regard  to  whatever  points  the  attention  of  an 
inspecting  officer  may  happen  to  be  specially  directed. 
Undoubtedly,  there  should  on  the  one  hand  be  no 
necessity  for  what  is  commonly  called  "  brushing  up" 
for  au  VeKon.  to  the  negfect  of  that  eo.(^u.^ 
zeal  aud  attention  at  all  times,  without  which  duties 
can  never  be  performed  in  a  satisfactory  manner  : 
on  the  other  hand  however,  it  is  to  be  hoped  that  now- 
a-days  there  is  no  longer  a  desire  on  the  part  of 
inspecting  medical  officers  to  "  catch"  or  "  be  down 
upon"  their  juniors  in  rank. 
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No  words  are  strong  enough  to  deprecate  suffi- 
ciently such  conduct.  We  should  ever  bear  in  mind 
that  we  are  members  of  one  profession^  and  that  while 
inspections  are  a  very  necessary  and  important  duty 
to  be  performed,  it  is  most  desirable  that  all  feelings 
of  a  personal  nature  be  rigidly  banished  on  the 
occasion. 

Perhaps  the  most  convenient  arrangement  of  the 
remarks  that  are  to  follow,  will  be  to  adhere  to  the 
headings  of  paragraphs  that  bear  upon  inspectorial 
duties  as  laid  down  at  pages  28  to  81  of  the  medical 
r^ulations,  giving  under  each,  such  hints  in  regard  to 
details,  as  personsd  experience  has  led  me  to  beUeve 
may  be  useful. 

It  may  be  premised  however,  that  in  order  to  focili* 
tate  duties  of  this  nature  and  save  correspondence, 
the  inspecting  medical  officer  should,  some  time  before 
he  commences  his  tour,  apply  through  the  general 
officer  commanding  the  district,  for  a  statement  of  all 
alterations  that  have  been  made  in  the  buildings, 
drains,  or  other  sanitary  works  at  each  particular 
station ;  of  those  in  progress,  and  those  about  to  be 
commenced. 

The  date — Para,  1. — It  is  customary  to  begin  an 
Inspection  Report  by  noting  the  date  upon  which 
the  inspection  of  the  barracks  took  place,  that  of  the 
preceding  inspection  ;  by  whom  it  was  performed,  and 
who  have  been  the  medical  officers  with  the  regiment 
or  particular  body  of  troops  in  the  interval. 

Begulations  enforced— Parfl.  2. — The  instruc- 
tions on  this  head  contained  in  the  medical  regula- 
tions need  no  comment.  The  executive  medical 
officer  should  however  be  prepared  to  show  that 
in  all  respects  the  regulations  have  been  enforced  in 
regard  to  protecting  the  health  of  the  troops ;  for 
securing  the  sanitary  condition  of  the  hospitals,  and  for 
the  careAil  treatment  of,  and  attendance  on  the  sick. 

Becords — Para,  3. — ^The  books  connected  i^^th  the 
hospital  that  are  to  be  kept,  are  detailed  at  pages  91 
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and  92  of  the  regulations,  but  it  may  be  here  observed, 
that  each  battery  of  artillery  should  have  a  complete 
set  of  records  in  every  respect  similar  to  those  of  a 
regiment.  The  books  that  are  usually  examined  on 
these  occasions  are  the  following,  namely : — 

(a,) — The  medical  histories  book  :  and  it  may  be 
observed  that  with  regard  to  the  routine  of  inspecting 
it  and  the  others,  much  valuable  assistance  is  obtained 
from  some  printed  instructions  on  the  subject,  circu- 
lated by  Inspector  General  Beatson  to  medical  x)fficers 
under  his  superintendence. 

According  to  these  instructions,  the  medical  histories 
sheets  should  be  completed  up  to  the  date  of  inspec- 
tion. It  has  sometimes  been  found  that  a  difference 
of  opinion  has  existed  between  military  and  medical 
officers,  as  to  who  shoidd  supply  and  sign  to  the 
correctness  of  what  is  commonly  called  the  military 
portion  of  these  documents  ;  it  may  be  well  therefore 
to  mention  that  the  Commander-in-Chief  in  India 
has  issued  a  General  Order  on  this  subject.  The  order 
in  question  is  dated  18th  July,  1865,  and  paged  816. 
It  directs  that  the  military  part  of  the  medical  history 
sheet  be  filled  in  by  the  Surgeon  from  information  given 
to  him  on  a'  separate  slip  of  paper  by  the  Adjutant, 
and  lays  down  that  the  signature  of  the  officer  com- 
manding is  not  required  to  any  part  of  the  document. 

It  is  desirable  that  at  the  commencement  of  a 
volume  of  these  "  sheets,"  the  information  noted  at 
page  116  of  the  regulations  be  inserted  :  namely,  the 
names  of  the  commanding  officers  and  dates  of  their 
appointments;  the  names  of  medical  officers  and 
dates  of  their  appointments  ;  the  stations  occupied  by 
the  regiment,  with  the  dates  of  arrival  and  departure  ; 
and  the  barracks  and  hospitals  occupied.  The  strength 
of  all  classes  of  the  regiment,  the  numbers  of  recruits, 
of  discharges  on  various  grounds;  the  number  of 
deaths,  the  numbers  of  attacks  of  illness ;  the 
avera^  number  constantly  sick ;  the  transfers  to,  and 
from  the  regiment. 


(    601     ) 

Also  notices  of  epidemics  or  unnsaal  exemption 
from  sickness ;  records  of  any  new  facts  or  discoveries 
by  the  medical  officers ;  and  the  date  of  any  important 
event  connected  with  the  regiment.  It  is  intended 
that  year  by  year  such  a  smnmary  as  is  here  indicated 
shaU  be  given,  so 'that  a  medical  history  of  the  regi- 
ment or  corps  be  thus  gradually  accumulated. 

(d). — ^In  connection  with  the  admission  and  dis- 
charge book,  information  may  probably  be  solicited  in 
regard  to  the  manner  in  which  soldiers  are  admitted 
into,  and  discharged  from  hospital ;  that  is,  who  sees 
them  on  each  of  these  occasions.  It  may  also  be 
necessary  to  inquire  into  the  manner  in  which  men 
"  attending  hospital"  are  officially  accounted  for.  It 
is  well  known  that  in  some  regiments,  the  numerical 
returns  give  a  very  erroneous  impression  in  regard  to 
the  actual  amount  of  non-effectiveness  by  sickness ; 
many  men  who  are  unfit  for  duty  being  nevertheless 
shown  upon  these  returns  as  effective.  It  may  be 
observed  that  official  documents  should  exhibit  as 
nearly  as  possible  the  actual  conditions  they  are 
intended  to  describe  :  and  the  discretion  exercised  by 
some  medical  officers  in  reference  to  the  men  they 
permit  to  "attend"  hospital  without  being  in  it, 
requires  to  be  carefully  watehed. 

Dr.  Beatson  on  9th  March,  1864,  issued  a  circular 
directing  that  all  men  not  fit  for  duty  after  one  day's 
exemption,  should  be  admitted  into  hospital  and 
regularly  "  entered"  upon  the  records ;  this  recom- 
mendation although  intended  specially  for  one  com- 
mand, is  of  such  importance,  as  obviously  to  commend 
itself  to  all. 

(c.) — For  the  sake  of  uniformity  in .  returns,  it  is 
necessaiy  that  the  authorised  nomenclature  of  diseases 
be  strictiy  adhered  to ;  medical  officers  if  not  in  posses* 
sion  of  the  pamphlet  containing  this  nomenclature, 
should  apply  for  it  without  delay. 

(d.) — ^It  is  desirable  that  in  the  copies  of  medical 
certificates  retained  with  the  r^ment,  all  particidars 
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1)6  entered,  in  the  same  way  as  in  those  that  are 
dio|)osed  of  in  accordance  with  regulations. 

(e.) — In  connection  with  the  manner  of  keeping  Case 
books,  the  inspecting  officer  may  inquire  into  the 
nxmiber  of  cases  entered  since  the  preceding  inspec- 
tion by  each  of  the  medical  officers  who  have  done 
duty  with  the  regiment,  and  the  number  under  regis- 
tration on  the  day  of  the  inspection.  In  accordance 
with  a  circular,  dated  Army  Medical  Department,  18th 
January,  1862,  all  cases  of  venereal  ulcer  must  be' 
entered  in  the  case  books,  and  to  one  dated  13th 
March  of  the  same  year,  the  cases  of  all  men  receiving 
extras  are  to  be  similarly  entered.  Should  it  however, 
&om  any  circumstance  have  been  impracticable  to 
carry  out  the  latter,  a  nominal  list  of  the  men  who 
have  had  extras  but  whose  cases  have  not  been  entered, 
will  by  the  inspecting  officer  be  required  in  dupli- 
cate, and  explanation  of  the  circumstance  given. 

An  important  point  to  inquire  into,  is  the  manner 
in  which  cases  of  men  are  entered.  It  is  almost 
needless  to  observe  that  the  record  of  each  case, 
shoxdd  from  day  to  day  be  made  at  the  time  of 
visit,  and  at  the  bedside  of  the  patient. 

(/^.)"^Th6  I^*ter  book  should  be  so  kept,  and  care- 
fully indexed,  that  there  need  be  no  difficulty  in  refer- 
ring to  any  communication  that  has  been  despatched 
or  received  by  the  medical  officer. 

(ff'A-i.) — ^The  instructions  contained  in  the  Book  of 
Begulations  in  regard  to  these  records,  namely,  the 
Diary,  the  Vaccination  and  small  pox  register,  and  the 
Beyister  of  recruits ,  are  so  explicit  as  to  need  no  fiirther 
comment. 

A  list  of  all  books  and  records  in  possession  will  be 
required  in  duplicate.  It  is  necessary  to  see  that  the 
medical  officer  has  in  his  possession,  a  copy  of  the 
medical  regulations,  and  that  all  books  of  a  pubUc 
nature  are  regnilarlv  accounted  for. 

la  ..dclitiofS,  i  these,  the  mn«otmg  officer  r^y 
desire  to  see  the  book-copies  of  all  past  returns  and 
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reports,  so  as  to  satisfy  himself  that  the  series  of  such 
records  is  complete  and  properly  kept :  and  it  may  be 
of  use  to  medical  officers  to  note  in  this  place  that 
in  regard  to  these  book  records,  the  fewer  the  books 
through  which  they  are  distributed,  the  better.  It  is 
also  desirable  that  particular  books  should  contain 
records  that  are  allied  to  each  other,  if  indeed  it  be 
not  practicable  to  restrict  one  to  each  particular 
subject.  At  all  events,  medical  officers  should  endea- 
vour to  have  all  their  records  kept  in  such  manner, 
that  no  difficulty  need  ever  be  experienced  in  obtain- 
ing information  upon  any  paxticular  subject,  and  in 
consecutive  order  for  different  years. 

All  medical,  sanitary,  and  statistical  returns  and 
reports  due  up  to  date,  should  have  been  supplied, 
and  copies  kept  of  these  as  well  as  of  every  official 
document  sent  from  the  hospital,  and  of  every 
"circular"  received  whether  from  the  medical  or 
imlitaiy  authorities. 

Sickness — Para.  4. — ^The  monthly  admissions  and 
deaths  by  zymotic,  enthetic,  pulmonic,  and  other 
classes  of  diseases  respectively  may  be  inquired  into ; 
the  information  either  embracing  the  entire  period 
since  the  preceding  inspection,  or  simply  for  a  year  or 
six  months  according  to  whether  the  inspection  takes 
place  on  foreign  or  home  service.  In  connection  with 
these  points,  information  will  probably  be  solicited  as 
to  the  average  strength  of  the  regiment  during  the 
period ;  the  average  daily  sick ;  the  strength  and  num- 
ber in  hospital,  or  incapacitated  for  duty  on  the  day 
of  inspection ;  and  number  of  admissions  from  aU 
causes  during  the  period. 

With  regard  to  the  diseases  that  have  been  most 
prevalent,  it  will  be  well  to  note  the  circumstances 
to  which  such  prevalence  is  considered  to  have  been 
attributable,  and  the  steps  if  any,  that  have  been 
taken  in  reference  thereto. 

The  number  of  deaths  that  have  occurred  among 
officers,   soldiers,  women    and    children    should   be 
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separately  noted,  as  well  as  the  diseases  by  which 
the  mortality  among  these  classes  respectively  has 
been  occasioned:  stating  briefly  any  explanatory 
circumstances  that  may  have  been  observed. 

Unusual  amount  op — Para.  5. — ^When  there  has 
been  any  unusual  prevalence  of  disease,  a  separate 
report  of  the  occurrence  should  be  made  to  the 
inspecting  medical  officer,  together  with  a  full 
account  of  the  steps  taken  to  prevent  or  mitigate  it. 

Precautionary  measures — Para.  6. — ^And  if  any 
further  steps  or  precaution  are  necessary,  the 
inspecting  officer  should  at  the  time  communicate 
his  orders  in  writing.  If  none  are  necessary,  he 
should  state  the  fact  in  his  report. 

Barracks — Para,  7 — It  seems  to  me  that  courtesy 
demands  that  aji  inspecting  medical  officer  before 
entering  a  barrack,  should  intimate  his  intention  to 
the  officer  commanding,  and  beg^  that  an  officer  be 
directed  to  accompanyhim  during  his  visit.  Many 
amusing  anecdotes  are  related  of  the  reception  given 
to  a  medical  officer  who,  nesrlectine:  this  course  has 
ente,«l  a  b^rack  of  .  re|mentiaoag  the  mea  of 
which  he  was  a  stranger :  and  of  the  even  still  more 
peculiar  reception  met  with  by  some  who  have, 
undistinguished  by  the  uniform  of  their  rank,  and 
unattended  by  a  resdmental  officer,  entered  the  quar- 
te»  oocapie/by  Lrried  soldiers  while  the  Ur 
were  on  parade. 

It  is  "required  that  the  inspecting  officer  personally 
visit  every  building  of  whatever  kmd  that  is  occupied 
or  used  by  the  various  classes  of  persons  occupying 
banacks;  enquiring  ca^fuUy  into  the  sanitory  con- 
dition  of  each  in  succession. 

In  order  to  render  his  report  complete,  he  should 
describe  the  position  and  site  of  the  banacks  or 
station,  with  tiie  physical  characters  of  it,  in  so  far  as 
these  have  a  bearing  upon  sanitation.  He  should  men- 
tion whether  they  are  situated  in  or  near  a  town,  or  are 
at  a  distance  from  one ;  whether  in  the  open  country. 
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or  surrounded  by  walls  or  fortifications  ;  whether  on 
an  elevation,  a  plain  or  in  a  depression;  on  the  sea  shore/ 
or  near  a  river  :  and  he  sould  note  the  distribution  and 
general  arrangement  of  the  buildings ;  the  materials 
of  which  they  consist,  the  nature  of  their  basement, 
the  number  of  stories  in  each  building,  and  the  num- 
ber of  rooms,  as  well  as  means  of  access  to  them. 
When  men  occupy  huts  or  tents,  similar  particulars 
in  refifard  to  these  are  required,  as  far  as  circumstances 
may^rmit. 

When  the  stations  or  barracks  that  are  being 
inspected  are  situated  in  the  United  Kingdom,  or  are 
of  old  standing  abroad,  it  is  only  necessary  to  give 
information  in  regard  to  those  of  the  points  above 
noted  that  have  not  previously  been  recorded,  or  in 
regard  to  changes  that  may  have  taken  place  :  when 
however  troops  occupy  new  or  heretofore  undescribed 
positions,  it  is  essential  that  the  fullest  possible 
account  be  given  of  the  points  here  alluded  to,  as 
well  as  of  any  others  that  have  a  bearing  upon  the 
sanitary  condition  of  the  troops. 

He  should  be  furnished  with  a  tabular  statement 
showing  the  length,  breadth,  and  height  of  each 
occupied  room ;  whether  barrack,  guard-room,  cells, 
school-rooms,  &c.,  and  of  the  average  number  of 
persons  in  each.  In  some  instances  it  is  the  custom 
of  medical  officers  to  give  the  "  cubic  and  superficial 
contents"  of  each  apartment,  but  this  obviously 
eaches  nothing  :  measurements  are  required. 

Similar  information  in  regard  to  day-rooms  will  be 
required  wherever  soldiers  have  the  advantage  of  these : 
but  much  writing  and  needless  reference  would  be 
saved,  were  there  in  the  office  of  each  principal  medi- 
cal officer,  a  plan  of  the  different  military  buildings 
within  his  district  of  superintendence. 

Their   condition — Para.    8. — Under    this    head, 

information  will  be  required  in  regard  to  the  means 

by  which  cleanliness  of  the  barracks,  both  within  and 

without    is   maintained;    as    to  the   nature   of   the 

1  o 
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yentilation ;  the  actual  amount  of  ventilating  space  per 
person  as  represented  by  the  superficial  area  of  doora 
and  windows,  air  tubes,  and  all  other  means  of  this 
description ;  distinguishing '  also  as  far  as  may  be 
practicable,  the  inlet  space  from  that  for  the  escape  of 
foul  air. 

Where  artificial  means  of  wanning  are  in  use,  their 
nature  should  be  specified ;  whether  they  consist  of 
stoves  or  open  grates ;  whether  the  fiiel  be  coal  or 
wood :  and  in  either  case,  the  precise  quantity  allowed 
should  be  noted,  mentioning  at  the  same  time  the 
particular  season  of  the  year,  and  the  sufficiency  or 
otherwise  of  the  quantity  issued. 

With  regard  to  the  means  of  lighting,  it  should  be 
noted  whether  these  consist  of  gas  or  lamps.  If  the 
former,  at  what  hour  are  the  jets  extinguished,  and 
under  whose  control  the  actual  supply  is.  K  the 
latter,  what  is  the  precise  nature  of  the  lamps ;  what 
their  proportion  to  the  numbers  of  men  per  room  ; 
what  the  quantity  of  oil  to  each  light,  and  a  state- 
ment of  the  number  that  are  permitted  to  bum 
throughout  the  night. 

A  statement  of  the  nature  and  condition  of  the 
men's  bedding  should  be  introduced  under  this  head, 
together  with  some  particulars  as  to  its  sufficiency  or 
otherwise  with  reference  to  the  climate  of  the 
locality. 

The  manner  in  which  cleanliness  in  this  respect  is 
maintained,  should  be  mentioned :  as  well  as  that  in 
which  the  different  articles  are  issued  for  the  use  of 
the  troops. 

It  may  be  observed  that  the  inspection  of  barracks 
occupied  by  married  families  should  be  made  with  as 
much  care  as  that  of  the  ordinary  barracks,  and  that 
information  on  the  above  mentioned  points  should 
always  be  readily  available  for  the  officer  who  performs 
these  inspections. 

Accommodation — Para.  9. — ^With  reference  to  the 
measurements  of    barrack-rooms,   and    the    average 
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numb^  of  men  in  each,  there  need  be  no  difficulty  in 
from  the  data  already  obtained,  stating  the  amount 
of  cubic  and  superficial  space  per  man  in  each  room 
or  barrack.  It  will  be  well  however  to  note  in  the 
report  these  particulars. 

Conservancy — Para,  10. — The  state  of  the  drain- 
age, latrines,  urinals,  and  ashpits  where  the  latter  are 
used,  will  be  seen  to  by  the  inspecting  officer,  but  the 
Surgeon  or  Assistant  Sui^on  should  be  prepared  to 
give  information  in  regard  to  any  defects  that  exist, 
any  improvements  that  might  be  made,  and  to  any 
correspondence  that  may  have  passed  in  regard  to 
these  subjects. 

Bations  and  canteens — Tata.  11. — In  the  event 
of  any  item  of  the  rations  not  having  been  considered 
good,  it  will  be  weU  if  the  Surgeon  bring  to  the  notice 
of  the  Inspector  all  particulars  in  regard  to  the  times 
and  circumstances  xmder  which  the  defects  in  this  re- 
spect occurred.  The  description  of  vegetables,  the 
quantity  issued,  the  manner  in  which  i^e  supply  is 
obtained  should  also  be  noted,  as  should  any  change 
that  may  have  been  made  in  the  scale  of  rations  during 
the  year  or  period  since  the  previous  inspection ;  and 
a  statement  of  the  circumstances  under  which  it  was 
made.  The  effects  of  any  particular  scale  of  victualling 
on  the  health  of  the  troops,  if  on  foreign  or  active 
service,  should  be  specially  noted. 

The  manner  of  cooking  and  means  of  cooking  the 
rations,  demand  very  serious  attention :  so  do  also  the 
means  of  affording  the  soldiers  variety  in  these 
respects.  In  India,  it  is  customary  to  enquire  into 
the  existence  of  a  coffee  shop  or  other  means  by 
which  the  men  may  obtain  a  cup  of  coffee  in  the  early 
moming,  and  at  which  they  may  during  other  parts  of 
the  day  partake  of  non-intoxicating  beverages.  It  is 
well  also  to  ascertain  what  is  the  nature  of  the 
beverages  in  question,  as  weU  as  of  other  articles 
sold  there :  and  as  to  who  is  responsible  that  their 
quality  is  good.     The  subject  of  extra  messing  also 
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comes  under  review  at  this  time.  It  is  desirable  to 
know  what  is  the  amount  per  day  each  soldier  pays 
towards  this  end,  and  in  the  purchase  of  what  articles 
is  the  money  so  subscribed  expended. 

With  reference  to  canteens,  it  is  well  to  state  whether 
those  resorted  to  by  the  men  are  the  property  of 
private  speculators  of  the  regiment,  or  are  mere  places 
for  the  issue  of  malt  liquors  and  spirits  supplied  by  the 
Commissariat,  as  is  the  case  in  India. 

Another  point  to  be  seen  to,  is  whether  there  is 
simply  a  bar,  at  which  the  soldiers  partake  of  their 
"  allowance/'  or  a  room  in  which  they  may  sit,  and  it 
may  be,  enjoy  themselves  by  reading  newspapers  or 
indulging  in  games.  It  is  also  desirable  to  biow  the 
hours  at  which  the  men  are  permitted  to  obtain 
their  daily  quantity. 

Under  tlus  head,  it  is  well  to  inquire  into  the 
facilities  they  have  to  obtain  liquor  elsewhere  than 
in  the  canteen,  and  as  to  the  effects  generally  upon 
them  of  habits  of  intemperance  or  otherwise  in  which 
they  indulge.  In  the  event  of  a  temperance  society 
being  in  existence  in  the  regiment,  it  will  be  impor- 
tant to  submit  a  comparative  statement  of  the  rates 
of  sickness  and  mortality  among  its  members,  and  in 
men  who  are  not  its  members. 

Personal  cleanliness. — Para.  12. — On  the  subject 
of  lavatories  and  baths,  it  is  necessary  to  inquire  into 
the  size  and  arrangements  of  the  former ;  the  propor- 
tion of  basins  to  &e  numbers  of  men  using  them,  the 
manner  of  supplying  water  for  use,  and  the  means  for 
removing  wasteage.  In  regard  to  the  plunge  bath,  it 
is  to  be  ascertained  whether  it  is  artificial  or  natural, 
as  for  example,  a  lake  or  river.  In  the  former  cajse, 
the  means  of  supplying  firesh  water  are  to  be  inquired 
into,  as  well  as  those  for  removing  what  has  been  used, 
and  the  frequency  with  which  it  is  changed.  In 
either  case  it  should  be  known  what  is  the  nature  of 
the  provision  to  ensure  the  troops  making  use  of  the 
bath,  as  well  as  the  arrangements  for  guarding  against 
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accidents  while  they  are  bathing.  Similar  information 
will  abo  be  required  in  regard  to  women  and  children ; 
and  in  the  United  Kingdom,  it  will  be  well  under  the 
present  head  to  inspect  the  arrangements  in  regard  to 
the  wash  houses,  laundries,  and  all  places  connected 
with  these. 

Amtjsembnts — Tata,  13. — The  games  and  means  of 
amusement  of  the  men  may  be  briefly  enumerated, 
and  it  is  desirable  \k>  know  to  what  extent  these  are 
taken  advantage  of.  In  the  event  of  their  not  being 
so  to  the  degree  that  might  naturally  be  expected,  it 
will  be  well  to  learn  whether  this  be  attributable  to 
excessive  duty  or  other  circumstances  that  bear  upon 
the  men  themselves. 

Mention  should  be  made  under  this  head,  of  libraries, 
institutes,  theatres,  and  lectures  within  the  barracks,  to 
which  the  troops  resort.  In  the  case  of  libraries,  they 
may  either  be  the  property  of  the  garrison ;  of  the 
regiment ;  or  there  may  be  small  libraries  and  reading- 
rooms  for  the  use  of  individual  companies  of  a  regi- 
ment. Institutes  and  theatres  may  in  like  manner, 
be  either  the  property  of  the  garrison  or  of  individual 
regiments. 

Watee — Para.  14. — The  nature  of  the  water  supply 
must  be  described ;  including  its  source,  the  manner  in 
which  it  is  brought  to  barracks,  whether  by  open 
canals,  pipes,  or  carried  by  men  or  animals :  notice 
will  be  taken  of  its  suflSciency,  and  of  the  ordinary 
daily  rate  of  supply.  Its  quality  is  to  be  detailed, 
and  if  practicable,  a  record  made  of  its  chemical 
analysis.  In  the  event  of  the  water  exerting  any 
special  effect  upon  those  who  use  it,  particulars  on 
tiiis  head  should  be  entered  into,  and  the  steps  des- 
cribed that  have  been  taken  to  mitigate  the  evils. 
It  should  also  be  stated  whether  filters  are  in  use,  and 
if  they  are,  of  what  description,  and  in  what  numbers. 
If  other  means  of  purifying  water  are  employed,  they 
are  to  be  mentioned :  and  at  the  few  places  whei« 
evaporated  water  is  made  use  of,  notice  should  be  taken 
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of  the  nature  of  apparatus  employed,  and  as  to  its 
capabilities  of  meeting  the  entire  requirements  of 
the  troops. 

Local  malaria. — Vara,  15. — ^The  instructions  on 
this  head  that  are  contained  in  the  regulations  are 
so  complete,  that  it  is  hardly  necessary  to  add  a  word 
to  them.  It  is  to  be  presumed  that  whatever  sources  of 
malaria  exist  are  of  a  nature  that  cannot  be  removed ; 
when  however,  any  steps  have  been  taken  for  the 
mitigation  of  those  that  are  present,  they  should  be 
briefly  described,  and  mention  made  of  the  circum- 
stances that  render  impracticable  their  complete  removal. 

Hospital. — Para.  16. — The  instructions  above  given 
in  regard  to  the  subjects  to  be  noted  under  paras.  7,  8, 
10,  and  12,  are  equally  applicable  to  the  conditions 
of  the  hospital  that  come  to  be  considered  under 
the  present  heading.  It  may  be  well  to  observe  how- 
ever, that  while  in  regard  to  these  various  points  in 
connection  with  barracks,  they  are  to  be  considered 
vrith  reference  to  their  bearings  upon  healthy  men ; 
it  becomes  necessary  in  reporting  upon  those  that 
have  reference  to  hospital  to  consider  them  in  so  far 
as  they  bear  upon  the  conditions  of  the  sick ;  retard- 
ing or  accelerating  their  recovery. 

The  wards.^— Pflra.  17. — In  ascertaining  the  size  of 
wards,  the  number  of  patients  in  each,  and  the  cubic 
and  superficial  space  allowed  to  individual  patients,  a 
similar  course  should  be  adopted  to  that  described  under 
paras.  7  and  9 ;  bearing  the  fact  in  mind  that  the  con- 
ditions of  sick  soldiers,  their  wives  and  children,  are 
those  towards  which  our  inquiries  in  this  as  in  the 
preceding  respects,  are  to  be  directed. 

It  is  necessary  at  this  point  to  inquire  into  the 
nature  and  extent  of  accommodation  for  patients 
laboring  under  infectious  diseases,  or  others  that  require 
segregation  or  seclusion,  and  into  the  condition 
generally  of  the  provision  made  for  them. 

EzcRBTA — Para,  18. — It  is  very  desirable  to  see 
that  the  excreta  of  the  sick»  and  all  other  offensive 
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matters,  such  as  dressings  and  discharges  of  different 
kinds,  are  promptly  removed  from  the  wards.  ]^e- 
ceptacles  for  the  former  that  are  used  only  in  the 
cases  of  bed-ridden  patients  or  those  that  are  nearly 
so  should  be  air  tight  and  the  escape  of  gases 
from  them  farther  guarded  against  by  deodorizing 
or  disinfecting  fluid  placed  in  the  groove  of 
the  vessel  into  which  the  lid  fits.  In  the  few 
instances  in  which  it  is  absolutely  necessary  that 
excreta  should  be  for  a  time  preserved  for  the  pur- 
poses of  examination,  the  vessels  containing  tliem 
should  still  be  removed  from  the  wards. 

Baths,  &c. — Vara,  19. — As  already  mentioned  with 
reference  to  the  means  of  ablution  &c.  for  men  in 
barracks,  under  para.  12,  similar  inquiries  are  neces- 
sary in  regard  to  the  sick  in  hospital.  It  is  further 
necessary  in  regard  to  the  latter,  to  inquire  into  the 
manner  in  which  personal  cleanliness  is  maintained,  of 
patients  who  are  long  confined  to  bed  or  unable  to  take 
care  of  themselves.  The  means  of  administering  hot 
and  all  other  kinds  of  baths,  must  also  be  looked  to. 

Vicinity — Vara,  20. — Here  also  similar  informa- 
tion in  regard  to  the  vicinity  of  a  hospital  is  to  be 
g^ven  as  already  noted  in  para.  7  in  regard  to  bar- 
racks. It  is  almost  needless  to  mention  that  the 
presence  in  the  vicinity  of  crowded  or  dirty  portions  of 
a  town, — of  manufactories, — grave-yards, — accumu- 
lations of  refuse, — foul  rivers,  or  any  other  source  of 
pernicious  emanations  should  be  specially  inquired 
into.  Drains  should  not  pass  under  any  part  of  the 
hospital ;  if  they  are  closed,  they  should  be  "  trapped," 
and  if  open,  should  be  scrupulously  clean. 

Bkddino,  &c. — Para,  21. — In  addition  to  inquiring 
into  the  cleanliness  and  sufficiency  of  the  bedding, 
linen,  ward  furniture  and  utensils,  it  may  be  well  to 
observe  what  is  the  quality  of  these  articles  respec- 
tively ;  what  the  manner  of  supply ;  how  are  tiiey 
exchanged  when  this  becomes  necessary ;  and  with 
whom  rests  the  actual  responsibility  as  to  their  safe 
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custody,  cleanliness,  and  state  of  repair  ?  It  is  needless 
to  observe  that  at  some  of  our  foreign  stations  there 
are  no  Purveyors. 

Kitchen — Para.  22. — This  paragraph  speaks  for 
itself.  The  sufficiency  of  the  kitchen  arrangements 
has  to  be  inquired  to. 

Diets — Peer  a,  23. — The  quality,  variety,  and  cook- 
ing of  the  diets,  respectively  demand  notice  ;  and  in 
reference  to  the  latter  point,  the  capabilities  of  the 
servant  employed  as  cook  may  be  inquired  into,  when, 
PS  is  the  case  in  India,  special  qualifications  on  the 
part  of  this  class  of  servant  are  not  always  insisted 
upon  prior  to  his  entering  on  his  vocation. 

Diet  tables — Fata,  24. — It  is  not  sufficient  that 
the  diet  tables  are  hung  up  in  a  conspicuous  place 
other  than  in  the  wards.  It  is  necessary  that  the 
patients  have  every  facility  of  access  to  them,  and  it 
is  also  provided  for  in  the  regulations  that  one  patient 
from  each  ward  may  be  present  at  the  time  the  diets 
are  issued,  so  that  all  may  thus  be  satisfied  that 
justice  is  done  to  them  in  this  respect 

Attendance — Fara.  25. — In  his  inquiries  into  the 
state  of  the  attendance  upon,  and  nursing  of  the  sick, 
the  inspecting  medical  officer  is  called  upon  in  the 
first  place  to  record  the  result  of  his  inspection  in  so 
Sr  as  it  has  led  him  to  form  an  opinion  as  to  the  capa- 
bilities, zeal,  and  attention  of  the  medical  officers 
connected  with  the  particular  hospital :  and  here  too  it 
might  perhaps  be  well,  were  he  to  take  the  opportunity 
to  point  out  to  the  latter  whatever  defects  or  imper- 
fections may  have  become  apparent  to  him,  in  order 
that  they  may  be  rectified,  and  similar  ones  avoided 
on  tuture  occasions.  With  regard  to  attendants,  their 
description,  numbers,  and  degree  of  efficiency  should 
be  seen  to.  If  men  of  the  army  hospital  corps  are 
employed,  it  is  to  be  ascertained  that  they  have 
received  that  special  amount  of  training,  as  laid  down 
at  the  third  page  of  the  proceedings  of  Colonel  Ken- 
nedy's Committee  on  the  subject. 
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Under  the  present  head,  the  inspecting  officer  will 
find  it  most  convenient  to  personally  inquire  into  the 
condition  of  individual  patients,  the  nature  of  their 
ailments,  and  the  treatment  being  adopted.  He  wiU 
also  compare  the  records  of  particular  cases  as  made 
from  day  to  day,  with  the  results  of  his  own  exami- 
nation. 

Hospital  a  source  of  disease — Para.  26. — 'It  is 
happily  not  often  now  that  the  hospital  itself  becomes 
the  source  of  disease,  yet  it  does  sometimes  happen 
that  such  is  the  case.  When  an  instance  of  the  Mnd 
takes  place,  most  careful  inquiry  must  be  made  into 
the  probable  circumstances  that  have  led  to  it,  and  of 
the  steps  taken  in  reference  to  them.  All  the  ordinary 
causes  of  unhealthiness  of  hospitals  are  to  be  in  turn 
considered,  and  such  steps  taken  on  the  spot,  as  may 
appear  to  be  called  for. 

Epidemics. — IPara.  a7. — ^When  an  epidemic  has 
shown  itself  in  the  hospital,  attention  is  to  be  directed 
to  the  circumstances  if  any,  that  appear  to  have 
combined  thus  to  localise  it :  and  these  being  ascer- 
tained, steps  must  be  taken  accordingly,  by  the  partial 
or  complete  vacation  of  the  building  for  the  time 
being,  and  until  it  has  undergone  a  thorough  cleansing 
and  purification  both  as  regards  itself  and  its  vicinity. 

If  woimds  do  not  heal  favorably,  and  cases  of 
disease  recover  with  ordinary  rapidity,  it  may  be 
assumed  that  either  the  hospital  itself  is  in  an  insani- 
tary condition,  or  that  the  wards  are  exposed  to  the 
influence  of  pernicious  emanations  from  without. 

Subgert. — Vara,  28. — In  examining  into  the  state 
of  the  surgery,  and  the  various  points  connected  there- 
with as  noted  in  the  regulations,  it  is  of  the  utmost 
importance  that  the  qualifications  of  the  person  by 
whom  medicines  are  prepared  and  dispensed,  be 
inquired  into.  It  is  also  essential,  to  ascertain  accord- 
ing to  what  formula  the  medicines  for  issue  have  been 
prepared,  and  to  trace  the  train  of  responsibility 
from  the  prescriber  to  the  recipient  of  the  medicine 

1  p 
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prescribed.  It  is  quite  true  that  poisons  should  be 
kept  in  distinctive  made  bottles,  and  under  lock  and 
key:  yet  as  an  additional  precaution,  the  inquiry 
above  alluded  to  is  very  necessary. 

Under  this  head,  it  is  proper  to  inquire  into  the 
quality,  sufficiency,  and  manner  of  disposal  of  articles 
of  what  are  called  reserve  stores  :  that  is,  such  as  are 
held  in  readiness  in  order  that  a  soldier  may  when- 
ever admitted,  obtain  such  articles  of  comfort  or  as 
extras,  as  his  condition  requires. 

Instruments — Para,  29. — ^The  condition  and  suffi- 
ciency of  the  surgical  equipment  and  instruments 
demands  strict  attention.  These  should  individually 
be  examined,  and  the  numbers  of  each  description 
compared  with  the  lists  to  be  furnished  by  the  medi- 
cal officer  in  charge. 

Stores — Vara.  30. — ^In  connection  with  the  state 
of  the  hospital  stores,  it  is  desirable  to  inquire  into 
the  nature  of  the  rooms  in  which  they  are  kept,  and 
observe  the  nature  of  the  fittings  of  these,  as  regards 
shelves,  drawers,  &c. 

Bbpairs — Tar  a.  31. — ^The  state  of  repair  of  the 
hospital  and  of  aU  buildings  connected  therewith  is 
to  be  recorded :  and  at  the  same  time,  if  in  the 
event  of  correspondence  having  taken  place  on  the 
subject  of  any  defect  that  exists,  notice  should  be 
taken  of  the  measures  if  any,  that  are  in  progress, 
or  of  the  absence  of  such  steps,  as  the  case  may  be. 

Discipline. — Para.  32 — This  needs  no  explanation. 
The  necessity  of  discipline  in  a  hospital  is  obvious  : 
it  must  form  the  subject  of  report  however,  whether 
that  in  the  particular  hospital  seems  to  be  satisfactory, 
that  due  quiet  and  order  in  the  wards  are  maintained, 
and  the  instructions  given  by  the  medical  officer 
carried  out. 

Convalescent  wards — Para.  33. — ^Unfortunately 
there  do  not  yet  exist  many  hospitals  in  which  there 
are  separate  wards  for  convalescents  ;  where  such  wards 
do  exist  however,  the  inspecting  officer  will  do  well  to 
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carefully  inquire  not  only  into  their  state  of  cleanliness 
and  ventilation,  diets  and  attendance  of  their  inmates  : 
but  also  into  the  economy  generally  of  them,  includ- 
ing the  state  of  the  convalescents  themselves.  Where 
there  are  lunatic  wards,  and  there  are  patients  in  them, 
the  most  careftd  inquiry  should  take  place  into  the 
condition  of  eax^h  person  :  his  attendance,  food,  cloth- 
ing,  treatment,  and  management  generally.  This 
would  of  course  be  necessary  principally  on  foreign  sta- 
tions where  it  is  not  always  practicable  to  send  to  luna- 
tic  asylums  persons  afflicted  with  mental  disorders. 

Complaints — Para,  34. — The  various  officers  and 
persons  connected  with  a  hospital  being  assembled, 
it  is  customary  to  put  the  question  to  them  as  to  the 
existence  of  complaints  or  disputes.  It  is  fortunately 
a  most  rare  occurrence  to  find  that  there  are 
either  the  one  or  the  other  :  but  should  any  exist,  it 
is  made  a  part  of  the  duty  of  the  inspecting  officer 
to  endeavour  to  arrange  them  so  that  the  service  may 
not  suflFer. 

Dead-rooms — Para,  35. — Operating  rooms  have 
not  yet  been  provided  for  regimental  hospitals,  and 
there  are  seldom  separate  apartments  as  dead-rooms 
and  post  mortem  rooms.  The  nature  of  such  appliances 
as  exist  should  be  noted:  as  for  example,  the 
facilities  afforded  by  the  nature  of  the  construction 
for  investigating  the  pathology  of  disease,  without 
unnecessary  discomfort  or  inconvenience  to  the  medi- 
cal officers,  and  with  every  evidence  of  respect  for 
deceased,  whose  body  is  the  subject  of  examination. 
Light,  fcee  v«nta.&n,  ^ple  .^  &»  -Pplj  of 
hot  and  cold  water,  and  suitable  tables  and  smks,  are 
the  principal  requirements. 

Disposal  of  the  dead — Para,  36. — The  manner  of 
removing  for  interment  the  bodies  of  men  who  die,  is 
among  the  final  subjects  to  be  inquired  into.  This 
may  be  done  by  a  gun  carriage,  a  hearse,  a  cart  for  the 
purpose ;  or  as  in  India,  by  a  dooly  specially  set  apart 
and  painted  black.    If  funeral  parties  suffer  from 
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exposure  while  on  iihis  duty,  the  drcomBta&ce  must 
be  mentioned^  in  order  that  it  may  be  remedied.  All 
arrangements  connected  with  the  disposal  of  the  bodies 
of  deceased  soldiers  should  be  conducted  with  decorum, 
and  with  a  due  sense  to  the  feelings  and  opinions  oi 
their  comrades :  or  if  married,  of  their  families. 

Becommendations — Fara.  87. — In  closing  the 
report  of  his  inspection,  the  Inspector  or  Deputy  Ins- 
pector General  is  directed  to  communicate  witibi  the 
military  officer  commanding  on  the  spot  and  medical 
officer,  in  regard  to  such  matters  as  in  his  opinion 
should  be  brought  to  their  notice  respectively.  It  is 
necessary  that  copies  be  attached  to  the  Inspection 
Beport  of  such  suggestions  or  recommendations  as 
may  have  been  made  :  and  it  may  be  observed  in 
conclusion,  that  the  remarks  upon  each  particular 
head  connected  with  the  report  of  an  inspection, 
should  be  so  explicit  and  complete  in  themselves, 
as  to  obviate  as  much  as  possible  the  necessity 
of  further  reference  and  correspondence  in  regard  to 
them. 
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APPENDIX  A. 
FIELD  ARRANGEMENTS  DURING  THE  FIRST 

SIKH  WAR. 


In  the  10th  volome  of  the  Indian  Register  of  Medical 
Science^  is  an  able  and  interesting;  account  by  Dr.  Taylor, 
(now  Inspector  General  Taylor,  c.  b.),  of  the  arrangements 
in  the  29th  regiment  for  meeting  the  casualties  that  occurred 
during  the  first  campaign  against  the  Sikhs,  including  the 
battles  of  Ferozeshah  and  Sobraon. 

Unfortunately  this  account  was  not  available  in  sufficient 
time  to  render  it  practicable  to  enter  remarks  upon  it  in 
their  appropriate  place  in  this  volume :  as  however,  some 
very  valuable  lessons  are  to  be  gathered  from  the  narration, 
it  is  considered  advisable  to  give  in  the  form  of  appendix  an 
abstract  of  a  few  of  the  more  striking  points,  rather  than 
omit  all  mention  of  a  Report  that  contains  so  much  as  it 
does,  of  what  is  of  value  to  the  army  medical  officer 
serving  in  India. 

Durm^  the  nine  days  preceding  the  battle  of  Moodkee,  the 
29th  regmient  traversed  by  forc^  marches  a  distance  of  20 
and  30  miles  per  day ;  the  bakers  belonging  to  the  Commis- 
sariat  Department  were  not  able  to  bake  the  daily  quantity  of 
bread  during  this  time,  so  that  flour  made  into  coarse  cakes 
by  being  mixed  with  water  and  kneaded,  were  issued  to  them ; 
these  the  soldiers  had  to  get  fried  in  ^  ghee''  or  butter, 
and  eat. 

On  2l6t  December  1845,  the  first  day  of  the  battle  at 
Ferozeshah,  the  men  were  under  arms  at  2^  a.  H. :  and  from 
that  time  tiU  they  fell  wounded,  continued  so.  They  had 
also  to  march  a  distance  of  7  to  8  miles  along  a  dirty  road ; 
each  man  carried  60  rounds  of  ball  ammunition,  and  two 
days'  provisions  cooked ;  the  day  was  very  hot;  and  no  means 
of  obtaining  water  along  the  road  existed. 

Of  the  wounds  that  occurred,  the  greater  number  were  by 
cannon  shot :  and  on  account  of  insufficient  transport,  the 
wounded  were  left  on  the  field  from  that  date  till  the  24tb^ 
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exposed  to  the  powerful  heat  of  the  sun  by^day^  and  the 
disproportionate  cold  by  night ;  and  suffering  terribly  from 
thirsty  so  much  so,  that  some  of  the  men  were  seen  to  drink 
their  own  urine.  In  the  meantime,  many  of  the  men  could 
not  be  attended  to,  nor  was  it  until  the  latter  date,  when 
they  were  taken  upon  country  carts  into  the  neighbouring 
station  of  Ferozepore,  that  their  injuries  were  dressed. 

The  deficiency  of  means  of  succour  and  transport  is  thus 
accounted  for.  During  the  halt  of  the  regiment  at  Moodkee, 
all  baggage  and  tents  were  ordered  to  be  lefb  at  that  place ; 
hospital  baggage  and  tents,  as  well  as  others ;  such  articles 
of  hospital  equipment  however  as  were  essential  for  the  field, 
were  by  Dr.  Taylor  unpacked  and  arranged  in  a  dooly,  such 
as  cases  of  instruments,  sponges,  plasters,  lint,  bandages, 
and  a  few  medicines,  and  in  another  dooly  some  brandy  and 
wax  candles.  As  a  further  precaution.  Dr.  Taylor  placed  in 
twelve  other  doolies,  cooking  utensils  and  water  skins  filled 
with  water,  and  arranged  so  that  all  weakly  men  were  left 
at  Moodkee. 

Instead  of  76  doolies,  with  six  bearers  to  each,  the  regu- 
lated allowance  to  a  regiment,  the  29th  foot  on  account  of 
the  suddenness  with  which  preparations  for  the  campaign 
had  to  be  made,  could  only  be  provided  with  24  doolies,  and 
to  some  of  these  there  were  only  five  bearers ;  however,  a 
great  part  of  even  this  number  of  bearers  deserted. 

On  the  regiment  being  thrown  into  line  for  the  purpose  of 
attack,  the  doolies  and  hospital  attendants  who  had  accom- 
panied it  followed  immediately  in  the  rear.  When  the  first 
wounded  fell,  the  whole  of  the  hospital  establishments  were 
halted,  and  the  bandsmen  employed  to  bring  to  the  field 
hospital  so  formed,  the  further  wounded.  It  was  soon  found 
however,  that  wounded  from  several  regiments  were  brought 
to  the  spot,  all  crowding  in,  and  beseeching  at  the  same  time 
for  assistance. 

Had  there.  Dr.  Baylor  says,  been  more  means  of  keeping 
order  and  arrangement,  much  more  might  have  been  done : 
as  it  was,  much  mischief  arose  from  parties  of  other  regi- 
ments, and  even  officers  coming  to  the  rear ;  and  in  spite  of 
remonstrances,  taking  away  the  doolies,  and  helping  them- 
selves to  the  water. 

Darkness  having  set  in,  the  candles  were  lighted,  in  order 
that  the  medical  officers  might  continue  their  attendance 
upon  the  wounded.  It  was  found  that  these  lights  attracted 
the  fire  of  the  enemy  :  orders  were  accordingly  received  to 
extinguish  these,  and  for  the  hospital  to  join  its  regiment. 
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With  tbc  few  doolies  it  was  impossible  to  move  all  the  wounded. 
Ammunition  camels,  officers^  horses,  and  stray  horses  were 
all  employed,  yet  some  of  the  hopelessly  wounded  had  to  be 
left  where  they  lay.  On  the  way  to  the  regiment,  many  other 
wounded  men  were  passed,  all  of  whom  implored  to  be  taken 
on.  This  could  not  be  done,  but  fifteen  were  collected  to  one 
spot  in  the  trenches,  and  there  left  with  a  view  to  be  removed 
early  the  succeeding  morning ;  soon  after  day  light  however, 
these  men  were  found  murdered,  and  with  their  throats  cut. 

As  Dr.  Taylor  and  his  establishments  were  in  the  dark, 
endeavouring  to  find  their  regiment,  they  were  fired  upon  by 
the  enemy.  The  natives  immediately  threw  down  their 
petaraha  with  instruments  and  every  thing  else,  and  made  off; 
every  particle  of  hospital  equipment  was  lost  in  the  dark,  and 
the  wounded  were  dispersed.  At  last  the  regiment  was  found; 
the  men  bivouacing,  silent,  and  without  light;  but  nothing 
more  could  be  done  for  the  wounded  that  night. 

On  the  succeeding  morning,  the  regiment  speedily  retook 
the  enemy's  camp,  on  the  other  side  of  which  it  then  occupied 
a  position  at  a  distance  of  more  than  a  mile  from  where  it 
had  bivouaced.  During  this  advance,  many  wounded  as  well 
as  dead  were  passed,  but  to  the  former  little  relief  could  be 
administered,  and  the  renewal  of  the  fight  about  mid-day 
prevented  them  from  being  collected. 

On  the  23rd  however,  parties  were  out  all  day  collecting 
the  wounded,  who  were  being  sent  as  collected  to  Ferozepore, 
on  hackeries ;  and  the  whole  of  the  hospital  establishments 
from  Moodkee  having  now  been  brought  on  to  that  place,  the 
men  all  received  every  assistance.  It  may  be  of  importance 
to  note  moreover,  that  of  29  officers  and  761  rank  and  file 
who  entered  the  battle  of  Ferozeshah,  8  of  the  former  were 
killed,  and  S  wounded.  Of  the  latter,  there  were  killed  52, 
and  wounded  2S4,  making  a  rate  of  casualties  among  officers, 
of  20*7  per  cent,,  and  among  men,  of  80'75. 

On  10th  February,  1846,  the  day  of  the  battle  of  Sobraon, 
the  29th  regiment  was  under  arms  at  4  a.  h.,  and  at  day  break 
the  battle  commenced. 

About  noon,  this  regiment  came  into  action.  It  had  in 
order  to  reach  the  batteries,  to  traverse  about  a  mile,  and  in 
doing  this,  and  capturing  the  battery  opposed  to  it,  there 
were  out  of  SO  officers,  1  killed,  and  18  wounded,  and  out  of 
608  men,  35  killed,  and  128  wounded ;  that  is,  of  casualties, 
46*6  per  cent,  of  the  former,  and  32  per  cent,  of  the  latter. 

The  wounded  on  this  occasion  also  were  removed  to  Feroze- 
pore, and  soon  afterwards,  on  the  declaration  of  peace,  as  many 
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AS  required  to  be  sent  away,  proceeded  down  the  Indas  by 
boats,  and  embarked  for  England. 

Dr.  Taylor  g^iVes  an  account  of  the  occnrrence  of  hospital 
gangrene  among  the  wounded  at  Ferozepore,  attribnting  the 
disease  to  the  circumstance  of  the  large  number  of  injured 
persons  who  were  crowded  into  the  hospital  and  barrack 
buildings  at  that  place. 


APPENDIX  B. 

Instructions  to  medical  officers  preparaiorjf  to  entering  action, 
hy  Br.  JET.  B.  Maeleod,  Superintending  Surgeon,  Army 

of  the  SutleJ, 

1.  He  invites  all  medical  officers  to  meet  him  to  organize 
some  plan  of  combined  action. 

2.  A  convenient  spot,  such  as  a  village  or  dry  nullah, 
out  of  the  immediate  range  of  shot  to  be  selected;  here 
senior  medical  officers  to  assemble,  provided  with  instruments  ; 
here  the  first  succour  to  be  given,  and  operations  that  are 
necessary  performed,  and  cases  selected  for  conveyance  to  the 
receiving  hospital  in  the  rear. 

S.    Medical  officers  to  see  to  the  state  of  their  instruments. 

4.  Each  medical  officer  will  place  such  instruments, 
appliances,  medicines,  and  comforts,  as  he  may  require^ 
in  a  dooly  distinguished  by  a  flag,  and  placed  under  the 
charge  of  the  hospital  sergeant,  who  will  prevent  it  from 
being  taken  away  under  any  pretence  whatever. 

5.  Each  medical  officer  to  have  upon  his  own  person  a 
pocket  case  of  instruments  and  a  flask  of  brandy. 

6.  Some  arrangement  should  be  made  so  as  to  have  ready 
a  light  and  portable  operating  table. 

7.  Field  tourniquets  should  be  distributed  to  non-com- 
missioned officers  and  intelligent  privates. 

8.  The  water  carrier  should  be  present  with  an  ample 
supply  of  water. 


APPENDIX  0. 

On  the  transit  of  troops  from  Nova  Scotia  to  Canada, 

In  the  Departmental  Blue  Book  for  1862,  is  an  interesting 
account  by  Inspector  General  Muif,  c.  b.,  of  the  measures 
used  in  transporting  from  Nova  Scotia  to  Canada,  the  troops 
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who  were  dispatched  from  England  on  the  occurrence  ot  the 
''Trent'^  affair.     A  brief  abstract  of  these  is  here  given. 

In  little  more  than  a  month;  a  force  of  over  7,000  men 
fully  equipped  for  service  was  landed  from  England.  With 
a  view  to  the  accommodation  of  these  men  at  halting  places 
on  the  way  between  St.  John's  and  Riviere-du-Ioup ;  it  was 
at  first  intended  to  erect  shanties  or  log  huts ;  it  was  found 
however,  that  the  men  could  be  comfortably  billetted  at  the 
different  places  of  this  nature ;  with  the  exceptions  of  Peters- 
ville  and  St.  Francis.  Huts  were  accordingly  erected  at  these 
two  places. 

The  men  had  in  England  been  supplied  with  warm  clothing, 
consisting  of  a  seal-skin  cap  with  ear  lappets ;  a  woollen 
comforter ;  two  woollen  jerseys ;  two  pairs  woollen  drawers ; 
chamois  leather  vest;  two  pairs  long  woollen  stockings,  seal- 
skin mits^  and  a  pair  of  jack  boots ;  a  pair  of  blankets ;  and 
a  pair  of  mocassins  were  added  at  St.  John's,  and  the  sleighs 
in  which  the  men  were  to  travel,  provided  with  two  or  more 
buffalo  robes  each. 

A  quarter  of  a  pound  of  meat  was  added  to  the  daily 
ration,  and  half  a  gill  of  rum  included. 

Each  sleigh  capable  of  containing  eight  men  was  drawn  by 
two  horses;  the  men  sat  vis  a  via;  the  bottom  of  the  con- 
veyance being  filled  with  hay  or  straw.  The  men  were  made 
to  pass  from  a  warm  room  into  the  sleighs,  and  during  tran- 
sit were  encouraged  to  get  out  and  run  along  side. 

They  generally  started  at  7  to  9  a.  m.,  reaching  their 
halting  place  about  5  p.  M.  They  had  a  hot  meal  before 
starting,  another  with  tea  or  coffee  at  noon^  and  a  hot 
substantial  supper  awaited  them  at  their  billets,  prepared  by 
stationary  cooks,  or  cooks  sent  on  in  advance ;  rum  on  arrival 
was  served  out  to  them  at  noon  or  at  supper. 

The  men  moved  in  detachments  of  150,  with  their  proper 
proportion  of  officers.  Small  hospital  establishments  were 
formed  at  each  of  the  nightly  halting  places ;  in  addition, 
each  detachment  was  accompanied  by  a  medical  officer,  who 
carrried  a  small  supply  of  medicines  and  medical  comforts. 

If  no  medical  officer  was  available,  these  were  entrusted  to 
the  care  of  the  officer  commanding. 

When  the  number  of  medical  officers  admitted  of  one 
being  stationed  at  each  of  the  mid-day  halting  places,  this 
was  done. 

During  the  time  that  the  troops  were  being  moved  in 
this  way ;  that  is,  from  6th  January  to  10th  March  the 
weather    was    very    cold;    Che    thermometer  having    once 
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indicated — 25^  F.,  bat  as  there  was  little  wind,  this  intense 
cold  was  little  felt. 

By  means  of  telegraphic  communication,  reports  werehoorly 
received  of  the  progress  of  each  detachment,  and  the  move- 
ments of  others  were  thus  regulated. 

So  good  was  the  health  of  the  men  while  in  transit,  that 
of  6,818  men  and  officers,  not  more  than  70  required  atten- 
dance, and  only  four  men  died,  namely,  two^om  drinking, 
one  from  pneumonia,  and  one  whose  disease  is  return^ 
enteritis.  Eleven  cases  of  frostbite  occurred,  and  the  other 
attacks  seem  to  have  been  mild  ones  of  diarrhoea. 
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